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ADVISOI^V  CO^\«^VIITTEE  OF  BOfll^D  Op  TRUSTEES. 


Governor  Lloyd  Lowndes  Annapolis. 

The  Hon.  Spencer  C.  Jones  Rockville. 

The  Hon.  Murray  Yandiver  Havre  de  Grace. 

The  Hon.  David  Seibert.  Clear  Spring. 

J.  P.  Silver,  Esq  GlenviJle. 


OFFICERS  OF  TKH  STflTIOfl. 

Robert  H.  Miller  Director. 

Harry  J.  Patterson,  B.  S...  Vice- Director  and  Chemist. 

Jas.  S.  Robinson  Horticulturist. 

Milton  Whitney  Physicist. 

SoTHORON  Key,  B.  S  Assistant  Physicist. 

Ernest  H.  Brinkley  Assistant  Agriculturist, 

Jos.  R.  Owens,  M.  D  Treasurer. 

Charles  W.  Rider,  Stenographer. 

Liocated  on  the  B.  St  O.  I^.       8  miles  J^.  of  Washington,  D.  C. 


Note  :  Under  the  laws  of  Maryland,  the  Inspection,  sampling  and  analysis  of  com- 
mercial fertilizers  is  to  be  done  under  the  auspices  of  the  Maryland  Agricultural  College, 
by  the  Professor  of  Chemistry  of  the  College,  who  is  ex-offlcio  .^tate  Chemist.  The  results 
of  these  examinations,  being  agricultural  information  of  value  and  general  interest,  will 
be  published,  from  time  to  time,  as, Special  Bulletins,  from  the  Maryland  Agricultural 
Experiment  Station. 

These  Bulletins  will  be  mailed,  free,  to  any  farmer  who  asks  for  them. 

Address, 

Maryland  Agricultural  Experiment  Station, 


COLLEGE    PARK,  MARYLAND. 


IXSPECTION  AND  ANALYSIS  OF 


COMMERCIAL  FERTILIZERS  SOLD  IN  MARYLAND. 

BY  THE  CHEMICAL  DEPARTMENT  OF  THE 

MARYLAND  AGEICULTURAL  COLLEGE. 


Dr.  H.  B.  McDonnell,  State  Chemist. 
*H.  C.  Sherman,  B.  S.,  Assistant  Chemist. 
F.  P.  Veitch,  B.  S.,  Assistant  Chemist. 
r.  B.  Bomberger,  B.  S.,  Assistant  Chemist. 
W.  W.  Skinner,  B.  S.,  Assistant  Chemist. 
C.  C.  McDonnell,  B.  S.,  Assistant  Chemist 


The  following  tables  give,  side  by  side,  the  analysis  of  each  fertilizer 
as  made  in  the  laboratory  and  the  analysis  guaranteed.  The  analyses  are 
given  in  the  parts  per  hundred.  For  example,  if  the  number  1.09 
occurs  in  the  column  marked  "potash  found,"  it  means  that  the  fertili- 
zer to  which  it  refers  is  found,  by  analysis,  to  contain  one  pound  and 
nine  one-hundredths  of  a  pound  of  potash  in  each  100  pounds  of  the 
fertilizer.  In  t4iis  case  the  manufacturer  would  probably  guarantee  one 
pound  of  potash  in  each  100  pounds  of  fertilizer,  or  one  per  cent. 

The  majority  of  the  fertilizers  analyized  this  season  are  up  to  the 
manufacturers'  guarantee,  but  the  race  to  make  "cheap"  fertilizers  results 
iu  many  low  guarantees  and  low-grade  goods.  Even  dissolved  S.  C.  Eock 
is  frequently  adulteratul  or  diluted  with  dirt.  This  diluted  fertilizer  is 
made  by  mixing  about  1400  pounds  of  dissolved  S.  C.  Rock  with  enough 
dirt  to  make  a  ton  of  the  mixture,  which  can  then  be  sold  for  less  than 
a  ton  of  the  pure  dissolved  rock.  It  is  plain,  however,  that  it  would  be 
sold  for  more  than  the  price  of  the  1400  pounds  of  fertilizer  alone,  be- 
cause it  costs  the  manufacturer  something  to  haul  the  dirt  to  the  factory 
and  mix  it  with  the  fertilizer ;  more  bags  are  required,  more  freight  to 
pay,  more  bulk  for  the  consumer  to  haul  and  spread  and  the  manu- 
facturer must  have  a  profit  from  the  operation. 

The  schedule  of  valuations  used  in  calculating  the  "comparative 
values"  in  this  bulletin  is  the  same  as  used  in  the  July  Bulletin  (No.  34), 
and  will  be  found  on  the  last  page. 


*Leave  of  absence  for  one  j  ear  from  July  1,  1895. 
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MARYLAND  AGRICULTUEAL  EXPERIMENT  STATION. 

Table  of  Analysis  and  Valuation  of  Fei-iilizers  Made  at  the 


No. 


Name  and  Address  of 


^Manufacturer. 


Name  of  Fertilizer. 


Place  of 
Sampling 


22G9 
2583 
2458 
2325 
2509 
2570 
2568 
2326 
2403 
2404 
2402 
2385 
2271 
2132 
2345 
2376 
2284 
2367 
2303 
2130 
2366 


Alexandria  Fert.  &  Chem 
Co.,  Alexandria.  Va. 

A.  Anderson  &  Co.,  Mt. 
Airy,  Md. 

Baker  &  Morgan,  Aber- 
deen, Md. 

Baltimore  Guano  Co.,  Bal- 
timore, Md. 


Baltimore  Pulverizing  Co., 
Baltimore,  Md. 


Baugh  &  Sons  Co.,  Balti- 
more, Md. 


Dissolved  S.  C.  Bone   Williamsport.. 

Harvest  Queen  Guano       Mt.  Airy  

Pure  Raw  Bone  Meal   Aberdeen  

B.  G.  Ammoniated  BoneiHampstead  ..... 
!    Phosphate.  ; 

Baltimore  Special  WheatjHurlocks  

I  ■  Mixture.  ' 

jEagle  Phosphate  jHurlocks  

jFarmers'  Alkaline  Bone..  Hurlocks  

if  Farmers'   Dissolve  d  Hampstead  .... 
Bone. 

Anti-Acid  Phosphate  Germantovvn.. 

Farmers'  Favorite  Ferti-  Germantown.., 
lizer. 

Special  Potato  Mixture....  Germantovvn.. 

Animal  Bone  and  Potash  Taneytovvn  

Compound. 
Ammoniated  Dissolved  Williamsport.. 

Animal  Bone. 
Bone    Meal,   Warranted  Baltimore  

Pure.  j 
Crop  Grower  'Ellicott  City.. 

Day's  Ammoniated  Bone  Monrovia  

Phosphate. 
Double  Eagle  Phosphate  Gaithersburg.. 

Export  Bone  with  Potash  Hoods  Mills... 

General  Crop  Grower  Corbett  


High  Grade  Acid  Phos-  Baltimore.. 

phate  or  Dis.  S.  C.  Rock! 
Old  Stand-By  Raw  BoneiSykesville. 

Phosphate.  I   


tDissolved  S.  C.  Rock. 


BULLETIN,   NO.  37,  FEBRUARY,  1800. 


Maryland  Ai^ricultiiral  College ^  September,  jSgj,  to  /anuajy,  i8g6. 


NITROGEN 

Calculated 

POTASH, 

PHOSPHORIC  ACID. 

Comparative 
Value  per  Ton 
Found. 

Value  per 
anteed. 

as 

AMMONIA. 

K2O. 

c 

Available. 

Total. 

No. 

Found. 

Guaranteed. 

Found. 

Guaranteed. 

Insoluble  Fou 

1 

Found. 

1 

1 

Guaranteed. 

■punoj 

Guaranteed. 

Comparative 
Ton  Guar 

3260 

.  •  .  . 

1 

.77 

13.75 

14 

14.52 

15i 

$13.75114.00 

5583 

1.09 

1 

1.03 

1  1 

3.68 

9.91 

9. 

13.59 

*22 

18.40i  15.40 

1 

3458 

4.53 
1.58 

4 

22.42 
10.83 

*47 

5ft  n; 

,2325 

u 

2.45 

1  2 

2.78 

8.05 

8 

10 

18.52 

17.30 

2569 

1.21 

1 

2.23i  2 

2.30 

8.03 

9 

10.39 

11 

16.88 

17.00 

3570 

.55 

i 

1.00 

1-2 

1.89 

10  99 

10 

12.88 

12 

16.97 

15.70 

2568 

2.40 

2 

2.  OH 

9.49 

10 

11.57 

12 

12.72 

12.80 

1.7 

.07 
l.K) 

14.50 
6.49 
5.84 

14 
4^ 

16.21 
7.16 
7.00 

15 

14.50 

14.00 

2403 

1.86 
2.13 

H 
1 

*10 
*10 

8.35 
13.74 

8.(55 
9.40 

3404i 

1 

1.30 

1 

3402 

i 

2.88 

3  i 

3.44 

4 

3.35 

5.34 

4i 

8.69 

*10 

20.50 

15.10 

23851 

2.83 

2  ' 

1.86 

2 

3.35 

9.71 

8 

13.06 

lOi 

24.01 

19.10 

3271 

2.31 

a 

2.31 

9.65 

8 

11.96 

*22 

19.90 

16.80 

2132! 

5.09 

4  \ 

22.03 
10.63 

21. 

10 

30.93 
18.09 

2345 

1.78 

1  1 

1.36 

1 

2.27 

8.36 

H 

14.80 

2:',7G 

2.03 

2 

2.29 

2 

2.57 

10.10 

8 

12.67 
11.97 

22.04 
22.09 

10.60 
19.10 

22841 

2.86 

2i 

1.03 

3.14 

8.83 

8 

lOi 

2.99 

2 

2.05 

2 

5.00 

7.92 

11. 

12.92 

*23 

23.52 

21.20 

23031 

1.73 

1 

1.40 

1 

2.47 

8.82 

8. 

11.29 

lOi  ' 

18.65 

15.10 

2139 

1.17 

14.05 

14. 

ia.22 

15. 

14.05 

14.00 

3366| 

3.43 

2 

1.24 

1 

3.08 

8.58 

8.  1 

11.66 

lOA  ■ 

20.68 

18.10 
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MARYLAXD  AGRICULTURAL  EXPERIMENT  STATION. 

Table  of  A?ialysis  and  Valuation  of  Fertilizers  Made  at  the 


No. 


Name  and  Address  of 
Manufacturer. 


Name  of  Fertilizer. 


Place  of 
Sampling. 


2386 
2344 


2270  Baugh  &  Sons  Co.,  Balti-'Pure    Dissolved   Animal, VVilliamsport. 
more,  Md.  !  Bones. 

Reindollar  &  Co.'s  Fish  Taneytovvn  

Phosphate. 
Wheat  F  e  r  t  i  1  i  z  e  r,  for  EUicott  City- 
Wheat  and  Grass. 

2520  Beck  &  Walker,  Chester-iPropagator  Chestertown. 

town,  Md.  ; 
2519  "  "      iTrustworthy  Chestertown. 

2521  "  "  «'       jxry  Me  jChestertown . 

2604  B.   A.   Betts,  Chewsville,  Dissolved  Bone  Ichewsville  

Md.  j  ! 

2559  J.  B.  Beverly  &  Bro.,  Win-  Beverly  Mixture  iPocomoke 

Chester,  \'a 

Ammoniated  Bone  Phos 

phate. 
Dissolved  Bone 


2340  A.  D.  Birely  &  Son,  Ladies 

!    burg,  Md. 
2141     "  - 


2190iD.  Blocker  &  Co.,  Balti- High  Grade  Superphos- 

more,  Md.  phate  of  Bone. 

2311  E.  K.  Bollinger,  Seitzland,j  Ammoniated  Bone  Phos- 

Pa.  I  phate. 

2649  Chas.  E.  Bond,   Spencer-i Ammoniated  Dissolved 


2646 

2644 

2647 

2645 

2624  S. 

2625 


ville,  Md. 


Rocky  Ridge. 

Baltimore  

Westminster... 
Gorsuch  Mills. 
Spencerville  ... 


B.  Broadbeck,  Broad- 
becks,  Pa. 


2440  Brumfield  &   Foster,  Co- 
lora,  Md. 

2525 


Bone. 

Number  Three  'Spencerville 

i 

Number  Four  iSpencerville 

Pure  Bone  Dust..  Spencerville 

Regular  Barnsley  Spencerville 

Reliable  Loys  - 

Standard  Ammoniated  j  Loys  — 

Phosphate. 
Acid  Phosphate  and  Pot-  Colora  

ash. 

Ammoniated  Bone  Phos-  North  East.... 
phate.   
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NITROGEN 

Calculated 
as 

AMMONIA, 


2 
2 
2 
1 

U 


2. 

\ 

U 
U 


3.45i.. 
1.16  1 
2.12  2 


POTASH, 


K2O 


O  1  % 
li.  I  O 


2.42  1 

2.581  2 

2.93I  2 

2.651  2 

3.18|  3. 

1.69  U 

1.57  1.G3 


1.54 
1.15 
2.18.. 
3.33  . 
2.58.. 


1 

li 


,2.56. 

1.05  2i 

2.38  2 

2.15  2 

2.22  2 


PHOSPHORIC  ACID. 


Available. 


-a 

73  :  ^ 

I  \ 


Total. 


2.33j  15.76 
2.ir  10.26 
3.45  8.95 
.94  9.81 
.32|  11.79 
2.5(5;  10.57 
1.94!  7.54 
5.95  7.57 
2.62  8.98 
1.12  11.79 
3.05  9.6l 
1.52  10.14 
5.34  9.72 
4.91  7.78 
4.80  9.35 


C 
3 
O 
li. 


6.52  8.55 
1.39;  10.14 
1.39!  9.20 
2.33  11.65 
l.ioi  9.58, 


lit 
0-= 


10.  18.19  16. 

8  12.37  11. 

8  12.40  11. 

10  10.75  

10  12.11  

10.  13.13|  11. 

10.22  9.48'  *28.53 

6i  13.52  *30 

8  11.60  10 

lU  12.91  


-3  ID 

05 


>  § 

a  o 
£  H 
o 
U 


12.66  *20 
11.66  10 

15.06  

12.69  

14.15  

22.29  

15.07  

9  11.53  

9  10.59  

11  13.98   


j:$32.16 121.60 
I  22.36!  18.40 
i   22.11'  19.40 


9     10.68  10 


18.44 
21.51 


17.00 
18.50 


14.77!  13.40 

16.87j  22.31 

20.67j  19.80 

16.05!  13.93 


19.41 
19.31 
17.41 
26.94 
25.28 
23.61 
23.83 
27.08j 
17.53 
20.61 
14.73 
20.32 


17.55 
16.30 
17.40 


16.30 
18.80 
13.00 
19.40 
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MAKYLAXD  AGRICULTURAL  EXPERIMENT  STATION". 

Table  of  Analysis  and  Valuation  of  Fertilizers  Made  at  the 


No. 


2439 
2438 
2210 


Name  and  Address  of 
Manufacturer. 


Name  of  Fertilizer. 


Brumfield    &   Foster,  Co- 
loro,  Md. 


Hard  Times  Ammoniated 

Phosphate. 
High  Grade  Acid  Phos- 
phate. 

Pure  Ground  Raw  Bone.... 


John  Bullock  &  Son,  Balti- 
;    more,  Md.  i 
2327  Chemical  Co.,  of  Canton, {Special  Wheat  and  Grass 


2205 
2329 
2201 
2204 
2419 
2202 
2200 
2428 
25S8 
2430 
2429 
2431 
2427 
2435 
2432 
2436 
2433 


Baltimore,  Md, 


Mixture 
Dissolved  Ammoniated 
Bone. 

Dissolved   Bone  Phos- 
phate. 

Gem  Phosphate  


Place  of 
Sampling. 


Harrow  Brand  Wheat 

Grower  „  

High   Grade  Baker's 

Standard  Guano. 
Pure    Dissolved    S.  C. 
Bone. 

Red  Clover,  Wheat  and 
Rye,  Grass  and  Clover 
R.  L.  Christie  &  Co  ,  Balti-  Farmers'   Famous  Bone 
more,  Md.  Phosphate. 

Pure  Ground  Bone  


jSoluble  Bone  and  Potash 

jSure   Crop  Ammoniated 

Phosphate. 
Unexcelled  Acid  Phos- 
phate. 

Wheat  and  Grass  Special 

E.  A.  Clendennin  &  Bro.,  High  Grade  Acid  Phos- 
Colora,  Md.  i  phate. 

"  '■  "       National   Standard  Am 

moniated  Phosphate. 
"  "  "       Pure  Dissolved  Bone  


Pure  Ground  Bone 


Colora  

Colora  , 

Baltimore  

Greenmount . 
Westminster. 

Alesia  

Westminster. 
Westminster. 

Bel  Air  

Westminster.. 
Westminster. 

Colora  

Leslie  , 

Colora....  

Colora  

Colora  

Colora  

Colora  

Colora  

Colora  

Colora  
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No 


NITROGEN 

Calculated 
as 

AMMONIA. 


c 

3 

o 
li. 


K20. 


C 
3 
O 


PHOSPHORIC  ACID, 


Available. 


Total, 


O 


C 
3 

o 
li. 


2-©  o 


1/  c- 

■■5  o 


c-  o 


2439  1.2© 

3438i  j. 

2210  5.44 
2327  1.25 
2205  2.71 
2329  .47 

2201 1  

2204  .82 
2419  2.65 

32021  ;. 

2200  1.08 

3428  .69 
3528  4.36 
3430   

3429  1.33 
2431   


3427  2.12 


3435, 
3433 
2436 


1.71 
1.71 


4.92 
1 


1.00      1     '  2.14  10.40  10 
1.5814.66  14 


1.89 


1.26  1 

2.30  2i 

2.50  2 

2.46  2 


2.18 
2.02 


2.01 


1.95  U 


3433!  5.03 


1.94  9.22  9 
4.h:3  9.42  9 

1 

2.17  12.74  1'} 
2.  as  12.82  12 
1.58  9.81 
2.20  8.33 
2.75  14.18 
2.15  5.47  5 
1.34 10.12  10 


.78  11.37 
1.39  10.48 

.54  16.27 
1.15  9.54 
2.12  14.20 
2.50  9.98 

.72  14.82 


U 
I) 

1:} 
10 
14 
10 
14 


12.54 
16.24 
20.25 
11.16 
14.25 
14.91 
15.21 
11.39 
10.59 
15.93 
7.62 
11.46 
24.41 
12.15 
11.87 
16.81 
10.69 
16.32 . 
12.48 
15.54 
23.28 


11 


25.20 


11 


15 


12 


0 
12 
22 
12 
11 
15 
13 


1:5 
15 
*45 


!$  18.54."?  10.60 

14.66  14.00 

27.95   

17.86  17.00 

22.33  18.:]0 
17.99  17.55 
12.82  12.00 
16.44  15.70 
21.61  20.80 
14.18  14.00 
13.59  11.00 
17.47  18.20 
25.95   

13.87  1:3.40 
19.42  IH.OO 
16.27  i:}.00 
20.51  21. 8e 
14.20  14.00 
20.56  19.80 

23.34  28.40 
26.64 
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MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 

Table  of  Analysis  and  Valuation  of  Fo-tilizers  Made  at  the 


No. 


Name  and  Address  of 
Manufacturer. 


Name  of  Fertilizer, 


Place  of 
Sampling. 


2434  E.  A.  Clendennin  &  Bro., 
Colora,  Md. 

2437 

2424  Henry  Cope  &  Co.,  Lin- 
coln University.  Pa. 
2524  J.  A.  Cranston  Co.,  New- 

1    port,  Del. 
2320;Crocker  Fertilizer  &  Chem- 

I    ical  Co.,  Buffalo,  N.  V. 
2393| 

2196 

22S2  Cropley  &  Boteler,  Wash- 
ington, D.  C. 

2409 


'Soluble  Bone  Phosphate..  Colora 


Wheat  and  Grass  Special  Colora  

Compound.  j 
Ammoniated  Bone  Phos- Conowingo. 

phate.  I 
iGround  Raw  Bone  North  East.. 


2168 
2397 
2396 


I  Ammoniated  Practical  Hampstead  ... 
I  Superphosphate. 

iAmmoniated  Wheat  and  Walkersville.. 

Corn  Phosphate.  , 
Niagara  Phosphate   Westminster. 

Ammoniated  Bone  Super-  Gaithersburg. 

phosphate. 
Dissolved  S.  C.  Bone   Bovds  


Cutshall    &  Stimmel, 
Woodsboro,  Md. 


Ammoniated  Bone  Phos-  Baltimore  

phate. 

.•\mmoniated    Soluble  Woodsboro 
Bone. 

Soluble  Bone  Phosphate..  Woodsboro 


2532  Wm.  Davison  &  Co..  Balti- 

I    more,  Md. 
21481 


2408:E.  E.  DeLashmutt,  Freder- 
ick, Md 

2368 
2538 
2377 

2.546  L.  E.  P.  Dennis,  Crisfield 
i  Md. 

2.54: 


Dissolved  S.  C.  Bone   Baltimore. 


High  Grade  Ammoniated  Baltimore.. 

Superphosphate. 
.Animal  Bone  Mixture  Dickerson. 


Pure  S.  C.  Bone  Woodbine... 

Pure  S.  C.  Bone   Clarksburg. 


Soluble  Bone  Phosphate  Frederick. 
.Mi.xture. 

Fish  and  Potash  Mixture  Crisfield ... 
No.  1. 

Truck  and  Tomato  Guano  Crisfield... 
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NITROGEN 

Calculated 
as 

AMMONIA. 


c 

3 
O 


1.69 
1.15 
4.67 
1.29 

2393il  2.46 

11 

2196L. 


2382| 
2409 
2168; 
2397! 
2396, 

i! 

2532!!. 


1.48 


1.07 
.73 


214811  2.82 
.64 


.52 
1.91 
2.41 


li 
1 
4 
1 


2f 
1 


POTASH, 
K2O. 


c 

3 
O 

h. 


2.10 
2.57 
1.81 


1.54 
2.01 


2.16 


1.68 


2.76 
.65 


i  I  .41 
3i  \  4.13 
3.     1 ,2.55 


2 
2 


1 

1.60 


PHOSPHORIC  ACID. 


Available. 


£ 
3 
O 
li. 


Total. 


2f 
1 


1 

3i 


2.80:10.35! 
2.57:  9.95 
1.13!  9.34 


2.25i  8.36 
1.6010.65 
1.93  11.84 
2.34  7.75 
.78  14.24 
1.95  10.03 
2.33  12.55 
1.05  12.61 
2.84  13.10 
3.40  11.87 
2.45  15.51 
1.21  14.69 
2.1711.88 
2.9811.84 
1.53  9.09 
1.48  9.06 


9 

14. 

8 

12 
14. 
13. 
10. 
10 
14 
14 
10 
7 


C 
3 
O 
li. 


13.15 
12.52 


10.47 

 1 21.271 

8  IO.6I: 
10  12.251 
IH  13.77| 


10.62 
10.54 


11 


10 

19 

*18 

*23 

*25 


*32 


10.09 
15.02 

11.981  

14.88  

13.66!  

15.94  16 
15.27  13. 

17.961  

15.90|   

14.05j  

14.82  


^  ©  c 


^  . 

>  « 

a  o 

£  H 
o 
U 


$13.57  $12.40 

21.12  16.55 

17.15  15.30 

I 

22.971  

16.79]  14.20 

23.13'  22.60 

11.84j  11.50 

17.30!  18.80 

14.24|  14.00 

18.10  13.60 

18.65j  15.90 

12.61i  14.00 

13.10  13.00 

27.50  25.30 

25.85  16.00 

14.691  14.00 

11.88!  14.00 

18.02  14.50 


21.68 
21.54 


22.40 
20.40 


12 


MARYLA.ND  AGRICULTURAL  EXPERIMENT  STATION. 
Table  of  Analysis  and  Valuaiion  of  Fertilizers  Made  at  the 


No. 


Name  and  Address  of 
Manufacturer. 


Name  of  Fertilizer. 


Place  of 
Sampling. 


2140  Detrick  Fertilizer  &  Chem-  Ammoniated  Bone  Phos- 
ical  Co.,  Baltimore,  Md.  phate. 

Dissolved  Bone  


2200 
2207 
2410 
2149 
22I3I 
2136 
2137I 
2308^ 
2138 
2382 
230( 
2212 


Dissolved  S.  C.  Bone- 
Farmers'  New  Method. 

Imperial  Compound  

Imperial  Compound.... 
Mason's  No.  4  


Pure  Fine  Ground  Ani- 
mal Bone. 

Soluble  Bone  Phosphate 
and  Potash  Fertilizer. 

Special  Mixture  

iStouffer's  Ammoniated 
Bone  Superphosphate. 
X'egetator  

Wheat  Fertilizer  


2340  J.  W.  Dorsev,  EUicott  Citv,  Ammoniated  Phosphate.. 
Md. 

2342  "  "    Mixture  "D"  

253o  Dudley  &  Carpenter,  Balti-  Special  Wheat  Mixture.... 
more.  Md. 

2217  P.    P.    Dunan,  Baltimore,  Ammoniated  Alkaline 

Md.  Guano. 
2388  T.H.  Eckenrode,  Taney- O.  K.  Phosphate  

town,  Md. 

2.j14T.  W.    Eliason,    Chester- Chester  Compound  

town,  Md.  I 
2319  *•  "        M.  P.  Dis.  Bone  Phos.  S. 

C,  &  Muriate  of  Potash 

2509  Em  or  V  &  Burgess,  Centre-  Bone  and  Potash  -  

I    ville.  Md. 


Baltimore  

Baltimore  

Baltimore  

Silver  Spring. 

Baltimore  

Baltimore  

Baltimore  

Baltimore..  

White  Hall  

Baltimore  

Frederick  

White  Hall  

Baltimore  

Ellicott  City.. 
Ellicott  City.. 

Baltimore  

Baltimore  

Tanevtown  

Chestertown  .. 

Baltimore  

Centreville  


BULLETIN,  NO.  37,  FEBRUARY,  189G.  13 
Marylatid  Agricultural  College,  Septevibcr,  J8gj,  to  January,  i8g6. 


NITROGEN 

Calculated 
as 

AM.MONIA. 


POTASH, 
K.,0. 


c 

3 
O 


1.52 
2.82 


2.18 
2149 i  1.13 
22l;||  1.10 
2.36 
4.45 


1.05 
1.52 

I 

2.46 
1.03i 
2.08j 
2.37! 


2.23 
1.37 
2.90 


2i 
1 
1 

4i 


c 

O 


1.02 


2.13 
1.04 
1.64 
1.82 


3.47 
2.60 

il 

2.03 

11 

2  1.06 


PHOSPHORIC  ACID. 


Available. 


Total. 


C 
3 
O 
Ik 


^    ■  o 


1.00  1 
1.05  1 
1.20  1 


2 
1 


n 

2.40 

2i 
1 

1.75  


1.80  li 
2.73  2i- 
1.70i  U 


l.l.J 

9.84 

9. 

10.99 

*24 

$18.08^17.5(^ 

9.79 

10. 

13.0C 

12 

22.14 

'  20.70 

.5() 

14.69 

14. 

15.2E 

*;52 

14.69 

14.00 

4.70 

8.72 

13.42 

19.82 

17.70 

2  22 

9.46 

!> 

11.68 

17.07 

15.70 

1.40 

9.62 

!) 

11.02 

10. 

16.73 

15.40 

1.75 

9.07 

9 

10.82 

20.21 

19.:J0 

21.19 

*45 

29.72 

1.91 

10.12 

10 

12.03 

*25 

13.01 

12.80 

:100 

8.92 

s 

11.92 

*22 

16.69 

14.80 

2.12 

10.86 

11 

12.98 

20.56 

19.20- 

2.29  10.01 

lO.OO 

12.30 

12. 

22.58 

22.20 

2.30 

9.43 

10. 

11.73 

11 

15.79 

10.  o5 

1.07 

8.89 

8 

10.56 

21.38 

15.60 

2.15 

8.23 

8 

10.38 

10 

20.88 

19.95 

1.29 

12.40 

12. 

13.69 

14.95 

15.10 

2.08 

8.03 

8 

10.71 

19.00 

10.60 

2.16 

7.38 

9.54 

14.02 

.94 

10.61 

9 

11.55 

23.79 

19.80 

1.15  13.82 

14.97 

15i 

17.01 

16.25 

2.16 

11.63 

12 

13.79 

*28 

14.19 

13.90 

14 


MARYLAlfD  AGRICULTURAL   EXPERIMENT  STATIOX. 

Table  of  Analysis  and  Valuation  of  Fe7-tilizers  Made  at  the 


No. 


Name  and  Address  of 
Manufacturer. 


Name  of  Fertilizer. 


Place  of 
Sampling 


2508  Emory  &  Burgess,  Centre- 

ville,  Md. 
2631  D.   Englar,  Jr.,  Medford, 

Md.  ' 

2628 

2611)  Englar   &  Rinehart,  Lin- 

vvood,  Md. 
2621  " 

2426  Eureka  Fertilizer  Co., 

Perrvville,  Md. 
2445  ' 


2443 
2441 
2526 
2442 
2454 
2453 
2444 
2l'67 
2126 
2293 
2456 
2129 
2128 
2189 


Diamond  Bone  P  h  o  s- Centreville. 

phate.  1 
No.  1  Bone  Phosphate  iMedford  


No.  3  Bone  Phosphate   .Medford 


No.  1  Ammoniated  BoneiLinwood  

Phosphate.  ! 
No.  2  Ammoniated  Bone  Linwood  

Phosphate  | 
Alkaline  Bone  and  Pot-  Rowlandsville. 

ash. 

Bone  Meal  Rising  Sun..  

Farmers'  Favorite  Bone  Rising  Sun  

Phosphate. 
Grain  and  Grass  Mixture  Rising  Sun  


Imperial  Bone  Phosphate  Leslie. 


W.  S.  Farmer  &  Co.,  Balti- 
more, Md. 


Farmers'    Fertilizer  Co., 
Westminster,  Md. 


Pure  Dissolved   Animal  Rismg  Sun  

Bone. 

I  Pure  Ground  Bone   Perryville  , 

P.  &  P.  Superphosphate..  Perryville  , 

Raw  Bone  Phosphate  Rising  Sun  

B.  &  P.  Fertilizer   Baltimore  

Dissolved  S.  C.  Bone   Baltimore  

Fish  INIixture   Baltimore  

I 

Ground  Bone  Aberdeen.  

Pure  Bone  Meal   Baltimore  

Standard  Phosphate  Baltimore  

Dissolved  S.  C.  Bone  Westminster 
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;j  NITROGEN 

'  Calculated 

i! 

,  AMMONIA. 


No.  1 


C 
3 
O 


2508 

2G31 
2628 
2619 
2621 
2426 
2445 
244:} 
2441 
2520 
2442 
2454 
2453j 
2444! 
2167i 
2126 
229:> 
2450 
2129 
2128 
2189 


POTASH, 
K2O. 


PHOSPHORIC  ACID. 


c 

3 
O 
b. 


-n  Available. 


Total. 


=3  1  - 
o 

«  ! 
3 


C 
3 
O 
h. 


£ 
3 
O 
li. 


C  1 
E3I1.  -  r 


.91 

0 

i.7e 

3 

2.42 

9.61 

9 

12.03 

2.11 

U 

2.43 

U 

1.31 

9.73 

•H 

11.1c 

1.45 

1 

2.75 

21 

1.30 

9.59 

5 

10.8S 

2.60 

2^ 

1.33 

1.24 

2.70 

11.06 

11. :n 

13.82 

.92 

1.8U 

2.41 

1.83 

1.02 

10.77 

11.9!) 

12.3S 

.89 

0 

4.04 

12  12 

11 

16.16 

11.  $17.47121.00 

  21.26  17.40 

  19.43  11.75 

 ,  24.06  22.31 

  19.06 


1.0* 


14.63  13.40 


3.62 
1.96 

3 

21.83 
13.72 

25 

27.96 
21.44 

2 

1.53 

0 

4.00 

9.66 

10 

12 

1.39 

,  1 

1.78 

0  ' 

3.9(i 

9.84 

9 

13.80 

10 

20.14 

1.39 

1 

1.16 

1 

3.73 

9.98 

9 

13.71 

10 

19.55 

1.96 

0 

5.03 

10.04 

12 

15.07 

15 

20.95 

4.75 

4 

22.94 
16.66 
13.96 

29.10 
12.17 
21.80 

4.49 

4.12 

12.17 
9.84 

11 
10 

15 
13 

'  1.88 

0 

1.88 

.  2 

2.12 

2^ 

.57 

11.46 

10. 

12.03 

11. 

13.81 

.93 
1  1.55 

14.88 
9.11 

14. 

9 

15.81 
10.66 

11 

14.88' 
19.58 

2.01 

0 

1.69 

u 

3.02 
4.43 

3 

17.36 
24.60 
12.62 

15. 
25.00 
lU 

19.73 
31.95 
24.59 

4.68 

i:: 

2.72 

2.85 

2.52 

2i 

2.00 

10.55 

10 

.72 

16.24 

14 

17.16 

16.24 

t 

1  

MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 
Table  of  Analysis  and  Valuation  of  Fei-tilizcrs  Made  at  the 


No. 


Name  and  Address  of 
Manufacturer. 


2185 
2186 
2187 
2188 
2384 
2561 
2197 
2155 
2150 
2330 
2220 
2171 
2157 
2154 
2309 
2469 
2179 
2127 
2144 
2180 
2178! 


Farmers'    Fertilizer  Co. 
Westminster,  Md. 


Name  of  Fertilizer. 


Place  of 
Sampling. 


No.  1  Bone  Phosphate  Westminster. 

No.  2  Bone  Phosphate  ! Westminster . 

No.  3  Bone  Phosphate  'Westminster, 

X  X  Bone  Phosphate  Westminster. 

Farmers'  Friend  .  Frederick  


Frederick    Elevator  Co. 
Frederick,  Md.  I 

E.  B.  Freeman  &  Co.,  Nor-iPocomoke  S  u  p e  r  p  h o s-|Pocomoke  

folk,  \'a.  phate. 
N.    I.  Gorsuch  &  Son.,  Westminster     DissolvedlWestminster .., 
Westminster,  Md.  Bone  Phosphate. 

Griffith  &  Boyd,  Baltimore,  Ammoniated  Bone  Phos-  Baltimore  

Md.  phate. 

Ammoniated    S  o  1  ii  b  1  e  Baltimore  

Bone. 

Cere^Bone  Plant  Food..  Fowblesbiirg.. 


High  Acid  Phosphate. 
Peerless  Fertilizer  


Pure   Dissolved  Animal 
Bone. 

Strictly  Pure  Raw  Bone 
Meal.                  •  I 
Valley  Fertilizer  jWhite  Hall. 


Baltimore. 

Canton  

Baltimore, 
lialtimore., 


Griffith  &  Lvtle,  Baltimore,  Standard  Bone  Phosphate  Baltimore. 
Md. 

Griffith,  Turner  &  Co.,  Bal-  Ammoniated     Butchers'  Glyndon... 
timore,  Md.  Bone  Phosphate. 

*'  Animal  Bone  Phosphate. .  Baltimore. 

"   Dissolved  Bone  Baltimore. 

"  "  •'  Ground  Bone  Glyndon... 


"  High  Grade  Acid  Phos- Glyndon 
phate. 


BULLETIN  KO.  37,  FEBRUARY,  189G.  17 


Maryland  Agriculiural  College^  Septef?iber,  i8g^,  to  January,  18^6. 


NITROGEN 

Calculated 

POTASH, 

PHOSPHORIC  ACID. 

Comparative 
Value  per  Ton 
Found. 

<v 

a)  rr. 

as 

AMMONIA, 

K2O. 

1 

'6 

Available. 

Total. 

:  ValU( 

anteei 

No. 
- — 

Found. 

Guaranteed. 

Found. 

Guaranteed. 

Insoluble  Fou 

Found. 

Guaranteed, 

Found. 

Guaranteed. 

Comparative 
Ton  Guar 

2185 

2.81 

2i 

2.85 

2i 

1.53 

9.46 

9 

10.99 

11 

$23.55 

122.00 

2186 

2.14 

2 

2.36 

2i 

1.00 

10.27 

9 

11.27 

10 

21.70 

19.90 

2187 

1.87 

If 

2.51 

2i 

1    .28 10.73 

9 

11.01 

11 

21.17 

19.75 

2188 

1.29 

1 

3.02 

3 

1    .64 10.41 

9 

11.05 

10, 

'  19.73 

17.40 

2384 

1.20 

1 

.89 

1 

i  2.47 

9.90 

8 

12.37 

10 

17.85 

14.80 

25G1 

2.36 
1.53 

0 

2.58 
2.35 

0 

1,24 

9.38 
7.91 

8 

10.62 
9.51 

21.66 
17.39 

17. (H^ 
15.45 

2197 

1 ,40 

01 

1.00 

ry 

8 

2155 

2.04 

2^ 

1.73 

1.95 

9.62 

10 

11.57 

11 

I  20.56 

22.10 

2150 

1.48 

1 

1.98 

n 

2.00 

7.93 

10.53 

8 

1  17.50 

13.50 

2330 

1.35 

1 

2.22 

2 

2.39 

9.02 

8 

11.41 

9 

18.52 

15.80 

2220 
2171 

2.15 
2.17 

13.16 
9.33 

14 

15.31 
11.50 

15. 

13.16 
12.30 

14.00 
10.40 

1 

2.10 

2 

8 

9 

2157 

2.16 

2^ 

2.79 

11.23 

10 

14.02 

11 

21.63 

20.10 

2154 

4.34 
.91 

4 

24.65 
10.04 

*47 

25.85 
16.42 

2309 

i 

2.77 

2 

1.91 

8.13 

8 

9 

13.70 

2469 

1.78 

2. 

2.33 

n 

1,71 

10.57 

9. 

12.28 

10. 

19.38 

18.9(V 

2179 

1.86 

1.65 

,  2.04 

9.23 

9 

11.27 

10  j 

19.53 

17.40 

2127 

2.06 

1.59 

H 

2.10 

9.69 

10 

11.79 

11. 

20.66 

21.00 

2144 

2.04 
4.78 

0 

3.67 

7.29 

11.96 
23.00 
14.70 

10 

17.07 
28.81 
13.12 

17.40 

2180 

4 

 i 

*45  ' 

2178 

1.58 

13.12 

15 

i 

14.00 

18 


MARYLAND  AGRICULTURAL  EXPERIME2^T  STATIOX. 

Table  of  Analysis  and  Valuation  of  Fcftilizers  Made  at  the 


No. 


Name  and  Address  of 
Manufacturer. 


Name  of  Fertilizer. 


Place  of 
Sampling. 


2182  Griffith, Turner  &  Co.,  Bal-  Soft  Ground  Bone  Glyndon. 

timore,  Md. 

2181        "  "  "       "   Soluble  Bone  Phosphate- Glyndon 


2195  O.E.  Grimes, Westminster 'Bone  Phosphate  , Westminster . 

Md.  i 

2529jS.  M  Hess,  &  Bro.,  Phila-lGround  Bone  _  Leslie  

i    delphia,  Pa,  | 

2527     "  "  iKeystone  Dissolved  Bone  Leslie  

Phosphate.  j 

2297  J.  Horner,  Jr  ,  &  Co  ,  Bal-  Ammoniated   Raw  BoneiGlencoe  ... 

timore,  Md.  j  Superphosphate. 

2298  "  "  "  iDissolved   S  1  a  u  g  h  t  e  r  Glencoe  

!    House  Bone  Dust. 

2130       "  "  Slaughter    House    Bone  Baltimore  

Dust.  ■ 
Buyers'  Special  Mixture.., Walkersville. 


more, 


2395  Hubbard  &  Co. ,  Bait 
Md. 

2389 


2501 
2I42i 
2390 
2209 
2iry2 


2451  ^L  P.  Hubbard  &  Co.,  Bal- 
timore, Md. 
2333  " 


2638 
2450 
2334 
2335 


Columbia  Gem  Phosphate  Walkersville. 


Cresent  Soluble  Crop  Pro-  Greensboro ... 
ducer. 

High  Grade  Soluble  S.  C.  Baltimore  

Phosphate. 
Oriental  Phosphate  Walkersville. 


Standard    Bone  Super-|Baltimore. 

phosphate. 
Wheat  Growers*  Jewel  Baltimore. 


Ammoniated   Bone    and  Rising  Sun  

Potash  Phosphate. 
Celebrated  Bone  Super- Fowblesburg. 

phosphate. 
Farmers'  Acme  Fertilizer  Glen  Morris... 


"  {Farmers'  Old  Economy....  Rising  Sun. 


Harvest  King  for  Wheat  Fowblesburg. 

and  Grass. 
High  Grade  Soluble  S.  C.  Fowblesburg. 

Phosphate.   
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No. 


^182 

:218lj 

i 

2195 
2529 
5527 
2297 
2298 
2];iO 
2:595 
2389 
2501 
2142 
2390 
2209 
2162 
2451 
2333 
2638 
2450 
2334 
2.335 


NITROGEN 

Calculated 

POTASH, 

as 

AMMONIA. 

K.O. 

Found. 

Guaranteed. 

Found. 

o; 

f  ^ 

4.38 

4 

2.02 

1 

1.48 

1 

2.37 

2 

2.91 
1.23 

') 

1 

1.51 

1 

5.5S 

2i 

3.1£ 

2.50 

2i 



6.53 

6 

1.24 

.39 



.56 

1.51 

n 

.50 

i 

1.02 

1. 

1.81 

n 

1.93 

o 

1.91 

2 

1.72 

1.41 

.97 

1 

1.95 

2.26 

2i 

2.82 

2 

1.49 

2 

2.32 

2 

.67 

i 

1.61 

H 

1.30 

li 

2.09 

PHOSPHORIC  ACID. 


Available. 


Total. 


C 
3 
O 
h. 


3.54 

7.64 

1.83 

9.46 

2.73 

7.99 

1  2.4N 

9.64 

9 

2.2S 

5.4S 

8 

2.68 

11.80 

12 

2.01 13.34 
1.2i|  9.62 
l.Cl  11.11 

.08  13.83 
1.04;  9.76 
1.45  10.75 

.77|11.19 
1.47  7.58 
1.3li  8.93 
2.52:  8.08 
l.Ooj  8.55j 
1.26!  9.35 
1.56  14.06 


8 

10. 
14 

8 

9 

10 

8 
9 
7 
8 
9 

14 


£ 
3 
O 


11.18 
11.29 
10.72 
17.94 
12.12 

7.76 
14.48 
20.07 
15.35 
10.83 
12.72 
14.81 
10.80 
12,20 
11.96 

9.05 
110.24: 
1 10. 60 
10.15 
10.61 
15.62 


*25 
10 
*]2 
20 
*]8 
*25 
*32 
20. 

10 

11 

*28 

10 

10 

11 
m 

10 

m 

*26 


o  c  2 

5^3  t  5 


E  ^ 

o 
U 


$24.43|l  18.90 
12.21  10.90 


18.04 
20.45 
18.26 
27.90 
23.27 
30.62 
21.38 
15.46 
15.80 
13.83 
17.20 
21.47 
20.46 
14.84 
21.11 
18.00 
14.84 
17.96 
14.06 


12.20 


16.00 
22.00 
23.70 


13.80 
13.35 
14.00 
15.30 
19.40 
18.60 
15.00 
21.20 
17.30 
13.80 
17.70 
14.00 
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MARYLAXD  AGRICULTURAL  EXPERIMENT  STATION. 
Table  of  Analysis  and  Valuation  of  Feriilizers  Made  at  the 


No. 


Name  and  Address  of 
Manufacturer. 


Name  of  Fertilizer. 


Place  of 
Sampling. 


2332  M.  P.  Hubbard  &  Co.,  Bal- 
timore, Md. 

2490  Leibig  Manufacturing  Co., 

For  T.  R  Hubbard  A  Son.,  Cliestertown,  JId, 

2491  T.    R.   Hubbard   &  Son, 

Chestertown,  Md, 

2517 


2518 
2565 
2564 
2133 
2251 
2134 
2606 
2322 
S280 
2135 
2160 
2279 
2515 
2159 
2603 
2266 
2267 


R.  Humphrey,  .Salisbury 
Md. 


Lazaretto  Guano  Co.,  Bal- 
timore,.Md. 


Fcr  CutBliall  k  Stiramell. 


Lechleider  Bros.,  Hagers- 
town,  Md. 


Soluble  Bone  and  Potash 

Dissohed    S.    C.  Phos- 
phate. 

Imperial  Compound  

Our  A.  A.  Bone  Super- 
phosphate. 
\'ictor  _  

Our  Mixture  "  B  "  

Our  Mixture  "  F  "  

Alkaline  Phosphate  

Ammoniated  Bone  Phos- 
phate. 

Ammoniated  Bone  Phos- 
phate. 

Bone  Compound  

Crop  Grower  Especially 

for  Wheat. 
Dissoh  ed  Bone  

Dissoh  ed  S.  C.  Bone  

Forsythe  and  Linthicum 

Mixture. 
Harford  Bone  

High  Grade  D  i  s  s  o  1  y  e  d 
Bone  Phosphate  &  Potash 
Pure  Dissoh  ed  S.  C.  Bone 

Animal  Bone  Phosphate.. 

Eagle  Bone  Phosphate  

.Soluble  Bone  


Fow  blesburg  

Queen  Anne  

Queen  Anne   

Chestertown  

Chestertown  

Salisbury  

Salisbury  

Baltimore  

Chewsyille  

Baltimore  

Chewsyille  

Hampstead  

Washington  Grove. 

Baltimore  

Baltimore  

Washington  Grove. 

Chestertown  

Libertytown. —  

Hagerstown  

Hagerstown  ~. 

Hagerstown  
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Afaryland  Agriciiltm-al  College,  September^  ^^95^  l^  Ja}iiiary\  i8g6. 


,    NITROGEN  poTVSH 

Calculated  i'otash, 
as 

AMMONIA.  ■ 

•a  Tj 

i    I  i  ? 

O         =  O  r 

IL         J  ll-  J 

^3321   3.35  2 

^249011  j  

^2491    1.31       1  2.27  2i 

^517   1.73     U  3.22  3 

^518     .50      0.2  1.85  3 

12oGo   2.39      3  1.85  U 

12o64  2.93     2i  1.60  1 

■2133?.....!   1.81  2 

2251    1.21       1  2.1C  2 

^134   1.16      1  2.01  1 

2006   1.29     U  2.8S  2i 

2322   1.90      2  2.02  2 

2280   2.28  2    

2135  

2160   2.22       2  2.46  2i 

2279   3.18  3   

25151  1   2.08  3. 

2159|i  I.  

2603:    .15     li  .81  i 

2266  .67      1  1.5e  U 

2267  .43     2i  1.17  U 


PHOSPHORIC  ACID. 


Available. 

Total. 

!  3 

1  ^ 

■ 

;  _y 

■ 

C 

C 

3 

3 

X 

0 

0 

= 

Ik 

1.31 

9.28 

9 

10.59 

11 

^  1  "^1 

13.76 

14 

15.27 

*27 

i.OO 

10.20 

8 

11.73 

10 

11.24 

9 

13.57 

11 

09 
o.  ~<c 

9.42 

12.64 

8 

•>  flfi 

9.70 

8 

11.76 

7.50 

rf 
i 

10.83 

8 

•  O  J 

11.24 

11 

12.05 

2  22 

9.27 

!l 

11.49 

11'^ 

1  .   1  r. 

8.89 

10.01 

10.12 

10 

11.3S 

  1 

1.37 

9.34 

10 

10.71 

.oo 

10.23 

10 

ll.lS 

if) 

.■it' 

15.75 

14 

16.24 

1  1  Q 

9.78 

9 

10.96 

14 

4.96 

11.66 

16.62 

*35 

.46 

12.65 

12. 

13.11 

.71 

16.23 

14 

16.94 

1.12 

4.92 

6.04 

8i 

1.39 

5.72 

0 

7.11 

7 

1.25 

4.47 

G 

5.72 

0 

0%  Z-s 

5«  IJ 


$13. 15  11.80 

13.76  14.00 

18.76  16.30 

23.30  18.75 

16.58  12.60 

21.89  20.10 

21.38  17.50 


19.66  18.25 


21.57  22.. 30 
26.51  18.60 


6.18  14.30 
11.26  12.30 
8.57  16.20 
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MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 

Table  of  Analysis  ami  Valuaiion  of  Fcriilizers  Made  at  ilie 


Name  and  Address  of  .  Place  of 

No.  Name  of  Fertilizer. 

Manufacturer.  Sampling. 


2265  Lechl eider  Bros.,  Hagers- S.  C.  Bone 

town,  Md. 
2608  Lister  Agricultural  Chem 


ical  Co..  New 


2336 
2461 


ark,  N.  j. 


2471 

2250 
2499i 
2373 

2605  Joseph  Lister,  Chicago,  111. 

2183 J.  A.  Livers,  Gettysburg, 
Pa. 

2497  T.  H.  Longfellow,  Greens- 
boro. Md, 
249G     '  • 

2539 

2531  Maryland  Fertilizing  Co.. 
Baltimore,  Md. 

2296 
2175 

•24<i: 

2222         ■  ■  "  ■ ' 

2214 

2468.Man,  land  Grange  Agency. 
Baltimore.  Md. 


Ammoniated  Dissolved 
Bone. 

Animal  Bone  and  Potash 

Celebrated  Ground  Bone 

Harvest  O  u  e  e  n  Phos- 
phate. 

I  Increase  Cresent  Bone 
Dust. 

Standard  Bone  Phosphate 
Special  Potato  Fertilizer- 
Sullivan's  .Sure  Success. 

Pure  Bone  Meal  

Gold  Dust  

Farmers'  Delight,  No.  1. 
Farmers'  Delight,  No.  2.. 

Farmers"  Mixture   

Alkaline  Bone   

Dissolved  Phosphate  

Dissolved  S.  C.  Bone  

Linden  Superphosphate.. 

Pure   Dissolved  Animal 
Bone. 

Sangston's  Cereal  and 

Plant  Food. 
Agency's  Favorite....  


Hagerstown.. 

Chewsville  

Fairview  

Elkton  

Baltimore  

Cambridge.... 

Chewsville  

Greensboro.... 

Monrovia  

Chewsville  

Westminster- 
Greensboro.... 
Greensboro ... 

Ingleside  

Port  Deposit. 

Glencoe  

Baltimore  

Germantown. 

Baltimore  

Baltimore  

Baltimore  
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NITROGEN 

Calculated 
as 

AMMONIA. 


No. 


c 

3 
O 
b. 


22651 
2608| 
23361 
2461 


2.4li 


3.87 


2208 1  1.91 

24711  3.03 

2250 :  3.79 

2499!  1.81 

2378  j  2.18 

2605j  3.55 

2183  1.09 


2497 
2496 


1.03 
.79 


2539 1  l.ia 
2531  .... 


2296j  

2175;!  

2407II  j. 

2222!  2.69 
2214I  1.58 
2468!  2.70! 


POTASH, 
KjO. 


i  % 

O  3 
li.  o 


PHOSPHORIC  ACID. 


Available. 


Total. 


C 
3 
O 
li. 


C 
3 
O 
li. 


■i-tr"  ■ 

III 


 I;   1.171  li 

2i  1.89  \\ 
  5.15  5 

3i  i  1...... 

U       2.50^  2 


2.85  ;  2.24  H 
2  4.10  3. 
2       1.86  2 


4.G8   !  

1  2.04  U 
1  2.27  2 
i  2.21  1 
1     I  2.35  2 

 i  5.56  3i 


 I>  3.35  n 

2i   

U  2.07  2 
  2.13  


.95  5.32 

3.2(j  9.06 

1.32  9.77 

5.13  8.24  

2.54  9.59  9 

7.81  6.19  

2.63'  9.78  10 
1.88  10.51  H 

2.7U  9.47  8 


0 
11 
10 
12 
11 
11 


6 

a 

0 

£ 

0 

u 

1.90 

7.54 

8 

.59 

10.28 

8 

1.80 

8.18 

8 

1.49 

11.38 

8 

1.13 

12.19 

11 

.97 

13.8E 

13 

1.21 

13.76 

1:5 

1.50 

11.33 

9f 

3.92 

13.56 

12 

3.91 

9.15 

10 

3.. 33 

11.62 

6.27 
12.32 
11.09 
13.37 
12.13 
14.00 
12.41  12. 

12.39  

12.17  

25.95  25.00 

9.50  10 
10.87  9 

9.98  9 

12.87  

13.32  

14.85  

14.97  14 

12.83  

17.48  

13.06  

14.95  


$  6.87.'^  7.25 


20.25 
14.40 
16.95 
18.50 
13.35 
23.25 
18.10 
17.Ga 


21.95 

15.45 

24.58 

21.26 

21.21 

26.93 

23.27 

21.38 

30.70   

15.541  15.30' 

:  18.05!  15.20 

j  15.49j  12.70 

1  20.441  14.60 

I  18.20|  14.25 

j  13.88!  13.00 

13.761  13.00 

15.28  12.25 

26.69i  21.^0 

2O.I4I  17.75 

26.17i  


MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 
Ta/?/e  cf  Analysis  and  Valuation  of  Fertilize7's  Made  at  the 


No. 


21C1 
2545 
2507 
2488 
2487 
2268 
2587 
2585 
2588 
2239 
2586 
2653 
2374 
2310 
2313 
2347 
2158 
2343 
2172 
2331 
2312 


Name  and  Address  of 
Manufacturer. 


Name  of  Fertilizer. 


Place  of 
Sampling, 


Maryland  Grange  Agency, 
Baltimore,  Md. 


Wm,   McKenney,  Centre- 
ville,  Md. 


F.  Mehring,  Bruceville,  Md. 


Miller  Fertilizer  Co.,  Balti- 
more, Md. 


Dissolved  S.  C.  Bone  

Special  Wheat  Grower  

McKenney 's  Compound.. 

No.  1  ^'D"  Wheat  Fertil- 
izer. 

No.  3  Soluble  Phosphate 

Acid  Phosphate  

Ammoniated  No.  2  Super- 
phosphate. 
Baumgardner's  Mixture.. 

Dissolved  Raw  Bone  

Emmert's  Half  &  Half.  

$20  Phosphate  

Acid  Fertilizer  

Bone  and  Potash  

Cleremont  Phosphate  

Clinch  Phosphate  

Dissolved  Raw  Bone  

Dissolved  S.  C.  Bone  

Ground  Bone 

Harvest  Queen 

Hustler  Phosphate 

Pure  Bone  Meal 


Baltimore  

Pocomoke  , 

Centreville  

Hillsboro  , 

Hillsboro  

Williamsport.., 

Bruceville  

Frederick  

Bruceville  

Bruceville  

Bruceville  , 

Kemptown  

Monrovia  , 

Greystone  

Gorsuch  Mills. 
Ellicott  City ... 

Balttmore  

Ellicott  City  ... 

Baltimore  

Fowblesburg.. 
Gorsuch  Mills. 
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Maryland  Agricultural  College,  September,  iSgj,  to  January,  i8g6. 


No. 


NITROGEN 

Calculated 
as 

AMMONIA. 


73 
C 
3 
O 


POTASH, 
K,.0. 


PHOSPHORIC  ACID. 


r~  Available. 


Total. 


73 
£ 

O 
li. 


c 

3 

o 


c 

3 

o 


2161  

2545  1.37 
2507  2.14 
2488  2.43 


2487 
22G8 
2587 


.12 


H  2.46 

U  1.66 

2  2.17 

.30  1.56 


2i 
2i 


1.55 


2585  1.71 
2588  2.44 
2230"  2.05 
2580  1.58 
2053  1.31 
2374   


1.62 
1.11 


2310  

2313  1.29 
2374  2.77 
2158  


1 

2+ 


1.14 

1.29 

2.31 

0 

3.14 

2.01 

\ 

.72  15.13  14 
2.41  10.74  10 
2.7N  8.16  10 
2.22  8.96  7 

1.52  12.91  12.1: 

2.10  15.01 
3.14  11.28 
1.83  12.84 

1.11  16.77 
2.11  14.05 
3.41  10.61 
1.85  9.09 

1.53  10.16 
1.03  10.39 
2.30  7.54  7 
2.81  10.58  11 
1.02  13.47  14 


12. 

0 

10 

14 
12 
1) 

10 
10 


2343 

2.92 

3 

2172 

1.37 

U 

2331 

1.18 

1 

2812 

4.15 

4 

2.32  2i 
2.70  2i 


1.40 10.51  10 
1.58  9.03  9 


15.85 
13.15 
10.94 
11.18 
14.43 
17.11 
14.42 
14.67 
17.88 
16.16 
14.02 

.  10.94 
11.69 
12.02 
9.93 
13.39 
14.49 

.  15.85 
11.91 
10.61 

.  24.33 


0  o 

•I"-. 

V.  ©  C 


1> 

i 

Value  1 

Coniparativ 
Ton  ( 

15 

$15.13114.00 

lU 

20.91 

19.15 

19.55 

18.00 

21.55 

16.90 

15.08 

18.30 

;  15.01 

12.00 

21.69 

14.55 

22.75 

16.00 

28.11 

19.80 

24.28 

17.40 

20.66 

14.30 

17.28 

12 

13.18 

12.80 

lU 

.  14.18 

13.10 

!) 

'  16.35 

13.10 

14 

22.70 

22.50 

*30 

1  13.47 

1 

14.00 

15 

i  19.90 

lU 

19.88 

18.90 

10 

18.03 

16.65 

20 

i 

30.73 

26 


MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 
Table  of  Analysis  and  Valuation  of  Fertilizers  Made  at  the 


No. 


Name  and  Address  of 
Manufacturer. 


Name  of  Fertilizer. 


Place  of 
Sampling. 


2163  Miller  Fertilizer  Co.,  Bal-Standard  S  u  p  e  r  ph  o  s  -  Baltimore. 

more,  Md.  phate. 
2166       "  Special  Wheat  Grower....  Baltimore. 


2654 


S.  C.  Bone  iKemptown. 


2341  George   W.  Miller,  Balti- Dissolved  Bone  P h os -|Le\visto\vn. 

I    more,  Md.                          phate.  I 
26261  "  "  Miller  Mixture  iLoys  


2215  L.  Moritz,  Philadelphia, Pa. 'Bone  Baltimore. 


2613  Mount   Airy    Manufactur-  Dissolved  Animal  Bone....  Cumberland,. 
I    ing  Co.,  Baltimore,  Md. 

"  {Harvest    King   Ammon- Cumberland . 

I    iated  Bone. 

"  "     Piedmont  Dis.  Bone  Phos- Chestertown. 

I    phate  &  Potash  Goods 
"  "     iPiedmont  Pure  Raw  Bone  Cumberland  . 

!  Meal. 

"     jPiedmont  Pure  Raw  Bone  Baltimore  

I  Mixture. 

"       *'          ■'          ••      Piedmont  Royal  Ammon- Cumberland 
I    iated  Bone  and  Potash. 
S.  C.  Bone  Phosphate  {Greensboro.., 


2614 
2513 

2615 
2216 
2612 

2498  '« 
2542 

2205  G.  R.  Mowell,  Glencoe,Md. 
2299     "        "  "  " 

2164  Natural   Plant   Food  Co.. 

Washington,  D.  C. 
2492  Nickerson  Fertilizer  Co., 

Faston,  Md. 

2478 
2349 
2493 


Star  Soluble   Bone   and; Baltimore. 

Potash.  i 
Dissolved  S.  C.  Rock  Glencoe.... 


Standard   Bone  P  h  os  -  Glencoe.... 
phate. 

Natural  Plant  Food  Baltimore. 


Bone  and  Potash  Queen  Anne. 


jEastern  Shore  Domestic  Easton  

!  Guano. 

Linthicum's  Special  Mix-  Ellicott  City., 
ture. 

Mixture  Queen  Anne. 
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Mai-}  land  Agricultural  College ^  Septe?nber,  /(5*pj,  to  January,  i8g6. 


No. 


NITROGEN 

Calculated 
as 

AMMONIA. 


c 

3 
O 

Ik 


POTASH, 
KjO. 


PHOSPHORIC  ACID. 


Available. 


Total. 


2163  3.06  2.  SO 
2160    2.09  2 

2654   

2.341  

2G2»>  1.77  2 
2215   4.39  5 

2613  2.55  U 

2614  1.09  1 


•o 

C 
3 
O 
b. 


2.26  2i 
2.13  2 
2.15  2i 


2.44 


Foil] 

a 

■ 

C 

z: 

nd. 

3 

3 

0 

O 

li. 

ti. 

.S8 

10.94 

10 

11.82 

lU 

1.07 

9.21 

10.28 

10 

2.07 

11.58 

11 

13.65 

2.03 

13.9C 

14 

15.93 

15 

3. IS 

9.56 

5^ 

12.74 

12 

m 


2513 


.  ..  2.s:  10.44  S 
2  .62  11.06  10 

1      :    2.09  10.61  10 


2.16 
1.06 


25.66 
13.31 
11.68 


23 


11 


2615 

4.43 

4 

2216 

1.10 

1 

2612 

1.15 

1.30 

12.70  11 
23.56  *45. 


.93 

3.03 


2498 


2542   

2295  .... 
2299  2.07 


1.66 


2.26 


2164 


2492 

.54 

4 

1.76 

3 

2478 

1.73 

o 

3.61 

2349 

.96 

i 

2.45 

'•) 

2493 

.78 

2.18 

3. 

l.>  7.33 
.S3  5.64 
.59  13.39 
1.65  10.35 
1.97  12.91 
1.70  10.46 
17.70  1.40 
5.26  11.04 
1.85  10.06 
4.61  9.49 
4.80  10.31 


6 
13 
10 
14. 

10 


9.11 
6.57 
13.98 
12.00 
14.88 
12.25 
19.10 
16.38 
11.91 
14.10 
15.11 


11 

8 
14 
12 
15. 
11. 
^47 

8 
11 

9 

9 


$25.10123.70 
20.09.  18.80 
14.56i  13.25. 
13.90  14.0<> 
21.13  18.50 
29.74   

21.90  20.10 
19.07  17.60 
12.51  11.40 

25.96   

14.10  14.80 
13.77  15.30 
13.39  13.00 
12.67  12.s(> 

12.91  14.00 
22.09  20. GO 

8.48  8.64 
19.79  13.50 
21.98  21.00 
19.49  14.70 
19.77  14.50 
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Table  of  Analysis  and  Valuation  of  Fe7-iilizers  Made  at  the 


No. 


Name  and  Address  of 
Manufacturer. 


2652:Nickerson  Fertilizer  Co., 
Easton,  Md. 

2455| 
5470 


2479: 


Place  of 
Sampling. 


Mixture  I^Vye  

Pure  Ground  Bone  ; Aberdeen.... 

S.  C.  Phosphate  Cambridge. 


S.    C.    Phosphate    a  n  d  Easton. 
Potash. 

Special  Mi.xture   Easton. 


2416| Northwestern  Per  t  i  1  i  z  e  r 

Co.,    Chicago,  111. 
2418  " 

2GoO 

2176 

2452 

2211  G.   Ober   &   Sons,  Balti- 
more, Md 

2578 
2534 
2391 
2315 
2406 
2405 
2506 
2318 
2317 
2314 


Horseshoe    Brand  Am-iFallston... 

moniated  Dis.  Bone.  ' 
Horseshoe    Brand    Corn  Bel  Air  

and  Tomato  Grower,  i 
Horseshoe    Brand  FinelRutledge. 

Raw  Bone 
Prairie  Phosphate   Laurel  


Ralston  Bone  Meal  Rising  Sun. 


Dissolved     Bone    Phos- Baltimore  

phate. 

Dissolved    Bone   P  h  os  ■  Cambridge.... 
phate 

Dissolved   Bone    P  h  o  s  -  Baltimore  

phate  and  Potash. 
Farmers'  Mi.xture....  Walkersville. 


Patapsco  Guano  Co.,  Bal 
timore,  Md. 


Farmers'  Standard  Am- Bentleys  

moniated  Phosphate. 
Gassaway  's  AmmoniatediGermantown. 

Dissolved  Bone.  ' 
Special    A  m  m  o  n  i  a  t  e  djGermantown. 

Dissolved  Bone. 
Baltimore  Soluble  Phos-  Centreville...., 

phate.  ! 
Dissolved  Raw  Bone  JCockeysville  , 


Grain  &  Grass  Producer.  Cockeysville... 
iGrange  Mixture  iGorsuch  Mills. 


BULLETIN  NO.  37,  FEimUARY,  1890.  29 
Maryland  Ai^riculturai  College,  Septevibcr,  to  Janimry,  i8g6. 


NITROGEN 

Calculated 
as 

AMMONIA. 


2^ 
4 


1.37  1 

2.78j  2 

2.86;  2i 

1.77I  n 


POTASH, 
KoO. 


c 

3 
O 
IL 


PHOSPHORIC  ACID. 


Available.  I  Total. 


£ 
O 


c 

3 

o 
li. 


2.64 


2.50 

.  3 

2.21 

2 

1.18 

.54 

.91 

.54 

0.09 


2.62 
2.26 

1.961 

I 

3.58 
2.49 
2.09 

3.33 
3.00 


2.17i  9.35 


2 
U 

3. 
U 

H 

2 


3.37 12.61  13 

1.G3  13.29  0 

4.23  10.52  8 

1.42!  9.87  8 

1.29  9.11  8 


2.54  7.19 


.9615.78! 
1.88  15.49 

.96  12.81 

.72110.67 
2.98j  8.4T 
1.55110.23 
2.15:  9.82 

.9411.85 
1.32|l2.29i 
1.23i  9.74 
1.591  9.841 


14 
14 
10 
8 
8 
9 
8 
10 
12 
10 
10 


11.52 
23.19 
15.98 
14.91 
14.75 
11.29 
10.40 
22.14 
9.73 
22.52 
16.74 
17.37 
13.77 
11.39 
11.45 
11.78 

II.  97 
12.79 
13.61 
10.97 

I II.  43 


C3  ^ 

SQ-3  ^ 


>  3 

u 


9  |$12.86$15.90 

*40   \\  27.29   

15  12.61  13.00 

11  16.43  12. so 
19.35  13.10 

12  22.33  20.04 
21.82  17.64 

*48  27.78   

12  !   19.06  18.60 

*30   1  24.56   

16^  I   15.78  15.00 

16  15.49  14.00 
12  15.81  12.80 
m  !|  19.60  16.20 
m  I  22.30  17.60 

11  i  25.37  22.50 
lOi  I  20.87  17.10 

12  '  14.31  12.30 

13  :  22.77j  21.00 
12.  15.38'  18.20 

m  i  21.87i  21.00 
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MARYLAND  AGRICULTURAL   EXPERIMEXT  STATIOX. 

Table  of  Analysis  and  Valuation  of  Fe7-iilizers  Made  at  the 


No. 


Name  and  Address  of 
Manufacturer. 


Place  of 
Sampling, 


12145  Patapsco  Guano  Co.,  Bal-  Pure  S,  C.  Bone  

timore,  Md. 

2651  "  "       iPure    Dissolved    S.  C. 

Bone. 

2316        "  "  "       Special  Wheat  Com- 

pound Am.  Superphos. 
2489  Philadelphia  and  Smyrna  Quality    and  Quantity 

Tranporation  Co.,  Phila.  Superphosphate. 
2510  "        "    Soluble  Bone  and  Potash. 

2575Wm.  A.   Pleasant,   Balti-  Harvest  Queen  

more,  Md. 

2576  "  "  "     High  Grade  Acid  Phos- 

\  phate. 

2505  "  "  "    !High  Grade  Wheat  Pert. 

for  Wheat  and  Grass 

2301 


2292  R.  H.  Pollock,  Baltimore, 

i  Md. 
229l|  " 

2290l  " 

I 

2289| 

240l|  " 
265?!  " 
2165 
2147 
2287 
2146 
2577 

2278  Ramsburg  Fertilizer  Co. 
Frederick,  Md. 


Pure  Dissolved  Bone. 


Powell  Fertilizer  &  Chemi- 
cal Co.,  Baltimore,  Md. 


Ammoniated  Bone  Phos- 
phate. 

Dissolved  Animal  Bone. 

Dissolved  S.  C.  Bone  

Ground  Animal  Bone  

Soluble  Bone  Phosphate. 

S.  C.  Rock  

iSpecial  Wheat  Grower.... 

Dissolved  S.  C.  Bone  

Green  Bag  for  Wheat  

Hard  Times  Fertilizer  

Red  Bag   

Ammoniated  Bone  


Baltimore  

Carmichael  

Cockeysville  

Queen  Anne  

Centreville  

Cambridge  

Cambridge  

Centreville  , 

;Glencoe  

Baltimore  

Baltimore  

I  Baltimore  

Baltimore  

Woodsboro  

jRidgeley  

jBaltimore  

Baltimore  

Baltimore  

Baltimore  

Cambridge  

Washington  Grove. 


BULLETIX  XO.   37,   FEBRUARY,  1^96.  31 

Maryland  Agrictilhirai  College,  Sepievihcr,  ^^9S)      Januajy,  jSg6. 


No. 


NITROGEN 

Calculated 
as 

AMMONIA. 


-a 

I  I 


POTASH, 
K,0. 


PHOSPHORIC  ACID. 


Available, 


Total. 


c 

3 

o 

IL 


I  1 

^  O 


C 
3 
O 
li. 


k-  ©  r 

2145,; 


2651  

2316  2.27  2  3.02  3 
2489  1.43  H  3.58  2i 
2510    2.83  3 

2575  1.84     U       2.38  2i 

2576   

o 
o 


2505  2.30 
2301  2.68 


4.38 


2292  2.03 
2291  2.52 


2.18 


2290   

2289'  4.01 


1.T4  14.44 
1.02  15.70 
1.05  10.09 
2.83  7.80 
2.38  9.36 

1.61  10.04 
1.55  14.58 
2.2810.44 
6.28  10.92 

1.62  8.89 
2.90  12.25 
1.36  14.51 


2401 
2657 
2165 
2147 
2287 
2146 
2577 
2278! 


14 
14 
10 

8 

10 
10 

14 
8 
15 
10 
12 
14 


1.90 

2  \ 

.71 

11.23 

11 

\ 

1.47 
1.10 

15.17 
8.61 

14 

9 

1.15 

1 

3.05 

2 

1.45 
■  2.20 
1.13 

13.02 
6.52 
7.18 

13. 

8 

3.46 
1.36 



4.86 
2.47 

4 

2i 

2.01 

0 

2.05 

2  i 

2.47 

8.72 

8 

.53 

1 

1.08 

^  i 

3.29 

11.42 

8 

16.2S  

16.72  

11.14 

10.63  

11.74  

11.65  11^ 


16.13 
12.72 
17.20 
10.51 
15.15 


ir, 
*18 


11, 


15.87  16.00 
25.87  22 
11.94  12 
16.64  

9.77  10 
14.47  15 

8.72  

8.31  8 

11.19  

14.71  11 


$14.44114.00 

15.70  14.00 

22.57  21. so 
18.93  16.60 
13.14  13.00 
20.92  19.90 

14.58  14.00 
25.18  10.60 
24.91  24.00 
19.91  20.60 

24.00  21.15 

I 

14.51  14.00 

27.88  

13.41  13.40 

15.17|  14.00 

17.53i  16.40 

13.02'  13.00 

24.391  

15.85  15.25 

20.02  17.60 

18.24  15.40 


32 


3IARTLAXD  AGRICULTURAL  EXPERIMENT  STATIOX. 

Table  of  Analysis  and  Valuation  of  Fertilizers  Made  at  the 


No. 


Name  and  Address  of 
Manufacturer. 


Name  of  Fertilizer. 


Place  of 
Sampling. 


2536  Ramsburg   Fertilizer  Co. 
Frederick,  Md. 

2323 
2277 
2274 
2380 
2275 
2276 

2324  Rasin  Fertilizer  Co.,  Balti- 
more, Md, 

2304 
2339 
2363 
2281 

2415  Henry  Record  Manufactur 
ing  Co.,  Bel  Air. 

2413 
2420 
2414 
2421 
2219 

2423J.  S.  Reese  &  Co.,  Balti 
I    more,  Md. 

2422 


2177 


lAmmoniated  Bone  Mount  Carmel. 

.Dissolved  Animal  Bone.—  Hampstead  


'Dissolved    Bone  Super-'Hancock. 

phosphate.  1 
Excelsior  Plant  Food  iHancock. 


Half-and-Half.  Frederick  

Mixture  for  Wheat  Hancock  

Old  \'irginia  Compound. .jHancock  

Acid  Phosphate  iHampstead. 


Ammoniated  A  1  k  a  1  i  n  e  Sykesville, 

Phosphate. 
Bone  and  Potash  Baltimore.. 


iBone  and  Potash  _..  Sykesville  

[Dissolved  Bone.  Gaithersburg. 

■  Animal  Bone  Phosphate..  Fallston  

Dissolved  S.  C.  Bone  Fallston  

Fine  Ground  Bone  Bel  Air  

Raw  Bone  ~  Fallston  

Raw  Bone  Bel  Air  

Special  Compound  Baltimore  

Challenge  Crop  Grower..  Cambria  


Excellenza  .S o  1  u  b  1  e  Cambrica.  

Guano. 

iMayflower  Owings  Mills. 


BULLETIi^  XO.   37,   FEBRUARY,  1^00.  38 
Mary  land  Agriculinral  College,  September,  iSgj,  to  Jamiary,  i8g6. 


No. 


NITROGEN 

Calculated 
as 

AMMONIA. 


c 

O 


POTASH, 
KoO. 


I  I 

Ik  o 


PHOSPHORIC  ACID. 


Available. 


C 
3 
O 


Total. 


■  o 

i  \ 

O  3 

U.  'J 


2536 

.61 

1 

1  70 

\ 

3.17 

11  77 

s 

14  94 

11 

$19.55115.40 

2323 

1.86 

2 

4.(54 

11  92 

XX.  WM 

14.93 

10 

16  56 

XU.  JO 

15.74 

14 

22.66 
14.93 

20.40 

2277 

1  .81 

14 

1(5 

14.00 

2274 

2.72 

0 

.82 

1 

1 

1  4..7 

9.03 

9 

13.40 

11. 

22.44 

111.00 

2380 

1.40 

1 

2.04 

1 

3.. 5(5 

9.78 

10 

13.34 

12. 

20.12 

17.20 

2275 

1.9C 

X.  aw 

2 

3.71 

9.17 

in  OQ 

10 
".^ 

12.88 

Xt9.UU 

12. 

12.55 
21.08 

12.80 
15.  so 

2270 

1  90 

2  ' 

2324 

(58 

Xu.  Xa 

e.  wX 

1 1 

1  -T 

m 

XO.eU 
XU.0%^ 

16.12 
18.01 

14.00 
9.(55 

2304 

2  55 

It 

339 



1.92 

U 

1.37 

12.38 

12 

13.75 

1:5 

14.84 

13.(15 

23(53 

1.18 

2 

2.0(5 

11.86 

10 

.13.92 

n 

13.86 

12.40 

2281 

2.61 

2 

3.07 

10.05 

10 

13.12 

12 

21.73 

19.20 

2415 

1.13 

1 

3.45 

u 

.0(5 

8.79 

s 

9.75 

*17 

17.97 

14.10 

2413 

15.22 

12 

15.95 
18.53 
19.61 
19.75 
11.02 

15.22 
18.07 
'  23.60 
24.22 
20.62 

12. (JO 

2420 

2.87 

3.G8 

I  .73 

*43.:55 

2414 

5.18 

4.03 

20.01 
20.00 
13.18 

2421 

5.13 
2.06 

3. 

i 

2210 

2.03 

2.14 

^.13 

1.54 

9.48 

10.(5(5 

00  .-,0 

2423 

1.30 

1 

2.24 

2 

1.95 

9.12 

8 

11.07 

10 

18.25 

15.80 

2422 

2.29 

2i 

1.40 

1.20 

2.04 

10.00 

8i 

12.04 

lOi 

21.49 

1JI.30 

2177 

2.28 

2i 

2.39 

2i 

1.74 

8.73 

8 

10.47 

9i 

.  20.75 

19.50 

MARYLAND  AGRICULTURAL  EXPERIMENT  STATION". 

Table  of  Analysis  and  Valtmliojt  of  Fertilizers  Made  at  the 


No. 


Name  and  Address  of 
Manufacturer. 


24G0  J.  S.  Reese  &  Co.,  Balti- 

I    more,  Md. 
2305! 

2387|Reindollar  &  Co.,  Taney- 

!    town,  Md. 
2236iRinehart  &  Clemson, 

Union  Bridge,  Md. 
2r)89 


H.  S.Roberts  &Co  ,  West- 
minster, Md. 


2033 
2192 
2632 
2G36 
2198 
2191 
2G35 
2194^ 

2578  E.  C.  Ross,  Seaford,  Del. 
2(i89,  " 

2040    "    •  " 

i 

2448|Scott  Fertilizer  Co.,  Elk- 
ton,  Md. 
24461  " 

2522,    "  "        "  " 

2463;  " 
2449'  " 


Name  of  Fertilizer. 


Place  of 
Sampling. 


Pilgrim  Fertilizer  Aberdeen  

Standard  Fertilizer  [Parkton  

Special  Mixture  Taney  town  

I 

No.  2  Bone  Phosphate  Union  Bridge. 

No.  3  Bone  Phosphate  Union  Bridge. 

Big  Gun    jWestminster... 

I 

Dissolved  S.  C.  Bone.  jWestminster... 


Governor  {Westminster. 

I 

Ground  Bone  jWestminster. 


Leader  |  Westminster  

Pride....!  I W  estminster  

Super  jWestminster  

Super  "A"  [Westminster....  

High  Grade  Acid  Phos-'East  New  Market. 
'  phate. 

Rock  and  Kainit  Reid's  Grove  


!Rock,  Kainit  and  NitratelReid's  Grove, 
of  Soda. 

Pure   Dissolved   AnimallRising  Sun  

I    Bone,  j 

'Pure  Ground  Bone  jRising  Sun  


Special  Wheat  and  Grass  Elkton. 
Mixture. 

Standard  Phosphate  Elkton. 


jSure  Growth  Superphos- Rising  Sun. 
I    phate.   ^  


BULLETIN  ^s-Q.  37,  FEBRUARY,  1896.  35 
Maryland  Agi'iciiHural  College,  Septeinbe7-^  i^95^     January,  i8g6. 


NITROGEN 

Calculated 
as 

AMMONIA. 


No. 


c 

3 
O 


2460!' 

2305 

2387 

2230 

2589| 

2<)33;| 

2192'. 

2632|i 

2636: 

2193'^ 

2191|; 

II 

2()3o|j 
2194 

2573  . 

I' 

2639|. 

I 

2(5401' 
2448 
2446 
2522 
2463 
2449! 


1.66 
2.61 
1.60 
1.55 
.61 
2.12 


1.161 
2.50i 
5.00 
.91 
1.60 
2.28 


1.24!  li 

3.85  3i 

1.16  1 

2.581  2i 


POTASH, 


K2O. 


c 

3 
O 

IL 


2i 
4 
1 

2 


3.28 
2.50 
1.89 
2.38 
3.2I1 
2.09 


3 
2 
i 

3 
2 


2.44  2^ 


1.94  2i 
2.02  2 
2.79  2 


1.19  \\ 

2.24  2 

.68  f 

2.48  1 


3.51  

2.28  


PHOSPHORIC  ACID. 


Available. 


1.39  7.97 

1.12;  10.46 

1.40  6.75 
2.02  8.27 
1.47!  8.09 
1.66  10.36 
1.88,12.53 
1.05  9.66 


1.32:  9.50 
1.72!  12.27 
.83|  12.01 
1.36!  8.32 
2.971 13.23 
1.20  8.81. 
1.54  9.27. 
2.37  10.2a 


9 


11 
11 

13 


1.38  10.59  10 
1.89  10.76  8 
2.25  9.51!  9 


Total. 


^  ©  c  2 


73 
c 
3 
o 
li. 


9.36 
11.58 

8.15 
10.29 

9.56 
12.02 
14.41 
11.71 
25.96 
10.82 
13.99 
12.84 

9.68 
16.20 
10.01 
10.81 
12.66 
23.34 
11.97 
12.65 
11.76 


O 

7i 
10 


C3  C 

a  o 
£  H 
o 
U 


10 


*20 

15 

10 

*50 

*18 

13 

13 

H 

14 


16 
00 


$18.65j$15.90 
23.551  22.40 
15.63  11.90 

18.26  17.20 
15.63  13.65 
21.88  20.00 

i  12.53  13.00 
I  18.38  18.40 

26.22   

16.86  14.10 
25.73  23.90 
13.02  12.55 
I  15.74  12.25 
i  13.23  13.00 

12.80  

17  J5  

21.27  24.90 

26.17  

18.21  17.50 


20.86 
22.39 


16.10 
18.80 
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^lARYLAND  AGRICULTURAL   EXPERIMENT  STATION. 

Table  of  Afialysis  and  Valuation  of  Fertilizers  Made  at  the 


No. 


Name  and  Address  of 
Manufacturer. 


Name  of  Fertilizer. 


Place  of 
Sampling. 


2465|Scott  Fertilizer  Co.,  Elk- Tip  Top  Soluble  Bone  Elkton  

I    ton,  Md. 

24641  "  "    Tip  Top  Soluble    Bone  Elkton  , 

and  Potash. 

2357  Sharpless    &    Carpenter,  Cabbage  Guano  Ellicott  City...., 

Philadelphia,  Pa. 

245T      "  "  "       Dissolved   Bone   Phos- Aberdeen  

phate. 

2359  "  '*  Gilt  Edge  Potato  Manure  Ellicott  City  

2360  "  "  "        New  Rival  Ellicott  City  

2358  "  "  "        No.  I  Bone  Phosphate  Ellicott  City.... 

2362      "  •'  "       Potato  Fertilizer  Ellicott  City  ... 

2361  "  **  "        Pure  Dissolved  Bone  .jEllicott  City  .. . 

I 

2400  D.    A.    Sharretts,    York  Ammoniated  Superphos-iWoodsboro  

Road,  Md.                         phate.  | 
2309         "  "  "     Bone  Phosphate   Woodsboro  

2530  G.   W.  Sharretts   &  Co.,  Ammoniated  Bone    Port  Deposit- 

Baltimore.  Md. 

2150      "  "  "        Fish,  Rock  and  Potash....  Baltimore  

2557  M.  L.  Shoemaker  &  Co..  Dissolved  S.  C.  Rock  IPrincess  Anne. 

Philadelphia,  Pa. 

2173  "  "    Echo  Superphosphate  iBaltimore.  

I 

2555  "       "  "  "    Pure  Raw  Bone  Meal  jPrincess  Anne, 

2556  "       •'  "  "    Swift  and  Sure  Bone  MealiPrincess  Anne 

2174  "  "  "    Twenty-three  Dollar  Su- Baltimore  

perphosphate. 

2263  \.   D.   Simmons,   Hagers-  Honest  Fertilizer   Hagerstown.... 

town,  Md. 

2602  "  "       Wheat  and  Clover  Pro-;Hagerstown.-. 

ducer. 

2272!Slingluff  &  Co.,  Baltimore,  Ammoniated  Bone  Hancock  

i    Md.  ^ 


BULLETIN  NO.  37,  FEBRUARY,  1896.  37 

Maryland  Agricultttral  College,  September,  i8g^,  to  January,  i8g6. 


NITROGEN 

Calculated 

as 

AMMONIA. 


POTASH, 
KoO. 


PHOSPHORIC  ACID. 


Available. 


Total. 


No. 


Found. 

Guaranteed. 

Found. 

Guaranteed. 

Insoluble  Fou 

1  Found. 

Guaranteed. 

2465 

1.07 

13.87 
13.94 
8.24 

13 

2464 

. 

1.90 

2.47 

o 

.60 

11 

2357 

2.39 

0 

o 

:}.99 

s 

2157 

2.13 

2 

2.48 

2 

3.07 

7.75 

s 

24.-)9 

2.69 

:> 

6.21 

.~) 

1.H2 

7.34 

(; 

2800 

1.10 

1 

1.64 

1 

4.4s 

5.65 

6 

23.").^ 

1.85 

u 

2.23 

2 

1.74 

9.50 

23»;2 

1.77 

u 

1.68 

2 

4..-)] 

8.93 

s 

23(;i 

2.61 
1.43 

o 

4.01 
■  .SO 

11.85 
10.52 

12 

2400 

1 

1.19 

1 

9 

2399 

o 

1  CO 
1.00 

1 

0.73 

S 

2.530 

.63 

\ 

1.31 

1 

1.44 

5.71 

5 

21. M) 

.41 

i 

.65 

l.ls 

4.75 

5 

o-,-,7 

4.S1 

10.37 

12 

2173 

1.73 

1 

2.27 

5.66 

8.20 

2.V).-) 

5.31 
7.16 
1.54 

3 

2.j5() 

.") 

2174 

1 

1.97 

1 

6.08 

7.36 

(i 

5;2G3 

1.13 

u 

4.89 

4i 

I 

2.49 

11.02 

12 

2602 

2.18 

o 

6.43 

(i 

3.34 

11.19 

14 

2272 

2.68 

2.53 

2i 

2.40 

9.67 

9 

I  I 


CO  ^"O  ^  = 

s-  u 

^  o 


14.94  $13.87113.00 


12.23  


9.16 
10.13 
11.24 
13.44 
15.86 
11.32 
11.39 
7.15 
5.93 
15.18 
13.86 
22.87 
21.93 
13.44 
13.51 
14.53 
12.07 


() 
14 

9 
*45 
*45 

8 


16.08 

13.00 

21.92 

17.60 

20.01 

17.60 

24.22 

21.30 

14.41 

11.20 

20.22 

16.10 

20.42 

16.10 

on  J  ft 

18.58 

14.80 

20.27 

10.60 

10.91 

9.10 

8.29 

7.85 

10.37 

12.00 

20.70 

13.85 

30.65 
37.74 
19.07 

12.40 

22.99 

23.15 

28.40 

28.80 

23.61 

20.80 
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MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 
Table  of  Analysis  and  Valuation  of  Feriilizers  Made  at  the 


No. 


Name  and  Address  of 
Manufacturer. 


Name  of  Fertilizer. 


Place  of 
Sampling. 


2637  Sling-luff  &  Co.,  Baltimore,  Baltimore  Dissolved  Bone 
Md. 

:Bone  and  Potash  


2580 
2584 
2630 
2627 


Dissolved  S.  C.  Bone  

Pure  Raw  Bone  Dissolved 
Universal  Guano  


2151  J.  M.  Smith,  Woodsboro,  Ammoniated  BoneSuper- 

Md.  1  phosphate. 

2152  "  "  '*  Dissolved   Bone  Phos- 

phate. 

2153  "  Dissolved  S.  C.  Bone  


2370     '*  "  "  Monogram  Ammoniated 

Bone. 

2484  Geo.  \V.  Spurry.  Denton,  Special  Wheat  Manure  

Md. 

2622|G.  \V.  Stocksdale,  Thur- Ammoniated  Superphos- 

I    mont,  Md.  phate. 
2623|    '*  "  "     Dissolved  Animal  Bone 

I  Phosphate. 

2598  J.  W.  Stonebraker  &  Son,  Bone  Meal  

Hagerstown,  Md.  i 
2597:    "  "  "     Dissolved  Bone  \ 


2594 
2596 


Dissolved    Bone  Phos- 
phate. 

Standard  Dissolved  Bone 


2184  Joseph   A.  Stouffer,   New  Butcher  House  Phosphate 
Windsor,  Md. 

2232  *'  "    Maynard's  No.  i  Animal 

Bone. 

2621*      "        "         "  "     Soluble  Wheat  Grower... 

2170  Susquehanna  Fertilizer  Co.  Ammoniated  Bone  Phos- 
\    Baltimore,  Md.  phate. 

"  "  "   Burke's  Animal  Bone 

Phosphate. 


Westminster... 
Marriottsville . 

Mt.  Airy  

New  Windsor. 

Rock  Ridge  

Baltimore  

Baltimore  

Baltimore...  

Mt.  Airy  

Ridgely  

Thurmont  

Thurmont  

Hagerstown... 
Hagerstown.... 

Hagerstown  

Hagerstown.... 
New  Windsor. 
New  Windsor. 
New  Windsor., 

Canton  

Arcadia  


BULLETIX  NO.   37,  FEBRUARY,  1896.  3i^f 
Maryland  Agricultural  College^  September,  ^^95^       Ja?iua?y,  i8g6. 


NITROGEN 

Calculated 
as 

AMMONIA. 


POTASH, 
K2O. 


No. 


C 
3 
O 


2637 

2580 

2584 

2630 

2627 

2151 

2152 

21531- 

2370 

2484  . 

26221 

26231; 

2598i| 

2597|j 

2594|j 

2596jj 

2184| 

2232 

262911 

2170f 

2328!i 


i  i 

O  3 

IL  O 


PHOSPHORIC  ACID. 


Available. 


>  a; 

i  \ 

o  = 

ll.  J 


Total. 


C 
3 
O 
h. 


i:  ®  c 
0-= 


'1  1^ 


1.25  1 


2.77  2i 
1.09  1 
1.61  U 


1.07  1 


1.02 
1.22 
5.03 
2.46 
1.49 
2.01 
1.23 
1.55 
.95 
1.76 
1.51 


1.15 
2.07 


2.15 
1.01 


3.23 
6.37 
3.26 
1.55 
2.291 


2i 

3 
3 

H 


1 

1.04 

1 

.  2.64 

0 

\ 

1.86 

1 

1.50 

2i 

4 

2 

1 

2.09 

1 

0 

2 

!| 

1.11 

12.84 

10 

1  10 

10  64 

1 0 

l.or, 

15.06 

14 

3.32 

11.43 

11 

l..-):5 

9.88 

1.7] 

9.55 

0 

.•")7 

14.58 

14 

1.04 

14.25 

14 

2.S] 

8.98 

s 

1.25) 

12.77 

!l 

1.21 

8.45 

8 

1.91 

8.57 

8 

7.71 

9.10 

11 

4.42 

10.07 

9 

8.12 

10.98 

10 

1.0.-) 

9.10 

s 

1.7tl 

8.99 

7^ 

1.41 

8.91 

7i 

3.2.5 

10.92 

!) 

1.83 

9.87 

< 

13.95  

11.74  

16.11  

14.75  *30 

11.41  

11.26  *24 
15.15  14f 

15.29  

11.79  *30 
14.06  *20 

9.66  

10.48  


23.16 
16.81 
14.49 
19.10 
10.15 
10.78 
10.32 
14.17 
11.70 


*42 
1<) 
12 
14 
9 

n 
11 
*i.-) 


$21.01110.00 

;  13.15  12.00 

;  15.06  14.00 

j  24.02  22..-)0 

I   18.20  l-^.so 

18.33  n.oo 

;  14.58  14.00 

14.25  14.00 

16.72  i4.-:o 

!  15.92  11.40 

15.79  14.10 

16.59  14.sr» 

29.47   

22.93  22.20 

21.29  I7.(i0 

24.08  20.40 

18.47  14.9.-> 

22.95  l-").oo 

17.65  13.!>.-> 

21.88  18.00 

19.76  16.40 
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MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 
Table  cf  Analysis  and  Valuation  of  Fertilizers  Made  at  tire 


Name  and  Address  of  Place  of 

No.  Name  of  Fertilizer. 

Manufacturer.  Sampling 


259liSusquehanna  Fertilizer  Co. 
'    Baltimore,  Md. 

2r)93 

2231  .  " 
2659j 

21()9; 

25921 

2G10  Swift  &  Co.,  Chicago,  111. 
2009  " 

23.JO  Talhott  &  Clark,  Ellicott 
City,  Md. 

23.-)G 

2600  D.  A.   Thomas,  Hagers- 

town,  Md. 
2205  " 

2599  " 

2258  " 

225^'  " 

2898  I.    P.    Thomas    &  Sons, 

Philadelphia,  Pa. 
2273  " 

2548  William  B.  Tilghman  Co., 
Salisbury,  Md. 

2563 

2503  Walter  Todd,  Baltimore, 
Md. 

2504 


Dissolved  Bone  

Ground  Bone  

Pure  Bone  Phosphate  

Pure  Raw  Bone  

Superior  Rock  Phosphate 

XXV  Phosphate.  

Ground  Steamed  Bone  

Raw  Bone  Meal  

Ammoniated  Bone  Phos- 
phate. 

Special  Potato  Manure  

Bone  Mixture  

Dissolved  Bone  

Farmers'  Mixture  

Fine  Raw  Bone  

Pure  Dissolved  S.  C.  Bone 

Improved  Superphos- 
phate. 

S.  C.  Phosphate  

Bone  and  Tankage  Mix- 
ture for  Wheat  &  Grass 
Fish  Mixture  

No.  I  Standard  Bone 
Phosphate. 

Rock  and  Potash  Phos- 
phate for  Wheat, 


I'nion  Bridge. 
Union  Bridge. 

Baltimore  

Cambria  

Baltimore  

Union  Bridge. 

Oakland  

Oakland  

Ellicott  City.. . 
Ellicott  City... 
Hagerstown... 
Hagerstown.... 
Hagerstown.... 
Hagerstown.... 
Hagerstown.... 

Woodsboro  

Hancock  

Westover  

Salisbury  

Denton  

Denton  
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NITROGEN 

Calculated 
as 

AMMONIA. 


No. 


c 

3 
O 


-2591 1 

-2593 

•2221 

-2050 

21()9 

-2592 

2010 

2(509 

2;555 

2850 

2000 

2255 

-2599 

2258 

2250 

:>398, 

^273!| 

2548 

-2503 

-2503 

2504 


.98 
3.95 
4.64 
2.61 
2.30 
1.31 
2.42 
1.09 
4.59 


1.03 


2.41  2 

4.96j  4 

2.08  2 

4.55  3 


1 
4 
4^ 


u 

2i 
4 


3.61  3 
3.53  3 
1.21  n 


POTASH, 


K,0. 


I  1 


PHOSPHORIC  ACID. 


Available. 


2.82  U 


1.52 


2.16  2 

5.20  5 

2.72  2 

1.40  U 

2.04  U 


1.82 


1.21  1 

1.33  1 
2.39 

2.31  2 


C 
3 
O 


0.4!)  10.92 


0.07  9.78 


1.37  14.10 
1.58  8.83 


3.41  9.35 
2.4(5 10.56 
1.08  11.05 
2.10  9.91 
1.39  12.57 


1.50  13.69 
3.25  8.92 
2.3;;  14.38 
3.33  9.00 
3.24  7.48 
1.22  9.65 
.04  11.65 


t) 
9 

10 
10 

s 


14 

10 
13 
8 
7 
10 
10 


Total, 


C 
3 
O 
h. 


Sa3 


a; 


15.  17.41 
  21.95 


16.45 

21.78 

15.47 

10.41 

24.92 

24.95 

12.76 

13.02 

12.13 

12.01 

13.96 

22.90 

15.25 

12.17 

16.71 

12.33. 

10.72. 

10.87 

12.29 


20 
11 
15 

15 

10 

23f 

23. 

14 

10. 


22 


12 
11. 


$24.22124.00 

26.73   

24.80  10.50 

23.19   

14.10  14.00 
16.01  14.80 

28.72   

28.62   

23.26  21.80 
26.25  25.40 
20.56  17.75 
21.71  21.00 
21.22  13.35 

J  27.23   

:  13.69  14.00 
,  17.57  14.00 
I  14.38  13.00 
24.84  19.60 
22.84  18.40 
18.33  19.10 
14.22  12.40 


42 


MARYLAXD  AGRICULTURAL  EXPERIMENT  STATION. 
Table  of  Analysis  and  Valuation  of  Fertilizers  Made  at  the 


No. 


Name  and  Address  of 
Manufacturer. 


Name  of  Fertilizer. 


Place  of 
Sampling. 


2o66Truitt   &  Co,  Salisbury. 
Md. 

2551  Tygert-Allen  Co.,  Philadel- 
phia, Pa. 

2558 


2560 
2552 
2554 
2553 
2459 
2549 
2550 


8375  1.  Tvson  «S:  Son,  Frederick, 
i  Md. 

2294 
2378 

I 

2351'Toshua  Walker,  Baltimore, 
Md. 

2365  \V.  H.  D.Warfield,  Sykes- 

ville,  Md. 
2574  \V  e  b  s  t  e  r  &  Sons,  Cam- 
bridge, Md. 

2474 
2475 
2472 
3473 
S476 


Fish  Mixture  X«X  ^  Salisbury  

Dissolved   S.    C.    Phos- Westover  

phate. 

Allen's  Soluble  Bone  and  Pocomoke  

Potash. 

Clogg's  Soluble  Bone  and  Pocomoke  

Potash. 

High  Grade  Dissolved  S.  Westover  „  

C.  Bone. 

Pure  Dissolved  Bone  Princess  Amie. 

Standard  Bone  Phosphate  Westover  

Star  Bone  Phosphate  Elkton   

Star  Bone  Phosphate  Westover  

Star  Pure  Ground  Bone...  Westover   

Ammoniated  Superphos-  Monrovia  

phate  of  Lime. 
Dissolved  South  Carolina  Canton  

Half -and -Half  Super-  Frederick  ^ 

phosphate. 
Dissolved  S.    C.    Phos-  Ellicott  City  

phate. 

Dissolved     Ammoniated  Sykesville  

Bone- 
Acidulated  Bone  Cambridge  

No.  2  Ammoniated  Bone  Cambridge  

Phosphate. 
No.  I  Ammoniated  Bone  Cambridge  

Phosphate. 
Poudrette  Mixture   Cambridge  

Special  Wheat  Grower....  Cambridge  

The  Times  Bone   Phos-  Cambridge  

phate.   
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No 


2566 
2551 

2558 
2560i 
25521 


2459 
2541> 
2550 
2375 
2294 
23781 
2351! 
23651 
25741 
24741 
2475i 
2472! 
2473 
2476 

I 


NITROGEN 

Calculated 

POTASH, 

as 

KjO. 

AMMONIA. 

Found. 

Guaranteed. 

Found. 

Guaranteed. 

2.43 

2^ 

2.19 

1.48 



2.27 

1.61 

2 

1 

3.28 
2.20 

o 

2 

2.29 

2 

2.60 

3.15 

"A 

2.68 

2.72 

3.88 
1.24 

4 

2 

.22 

1 

.83 

\ 

.17 

1 

2.64 

2- 

1 

2.75 

2.50 

3.22 

2.50 

3.52 

3 

4.39 

5 

.55 

.51 

3.18 

3.01 

2.79 

2i 

2.96 

2i 

.32 

i 

2.55 

2i 

PHOSPHORIC  ACID. 


Available. 


C 
3 
O 


Total 


§  i 

u.  o 


1 1 . . 

g.fi-3  >  = 

O  «      £  r- 

u 


1.39 

7.51 

5.:}2 

2.23 

14.00 

12 

2.17 

10.23 

10 

2. 41) 

10.27 

10 

2. (It) 

14.43 

14 

2. 05 

13.22 

10 

2.07 

9.00 

8 

3.28 

8.70 

2.58 

9.47 

2.70  10.09 
1.55  14.03 
1.98  11.10 

.28  14.84 
2.05  10.74 
3.08  12.48 
1.40  7.98 
4.31  6.95 
l.oo  6.68 
1.70  8.03 

.81  9.65 


16.23 
12.40 
12.76 
16.52 
15.87 
11.07. 
11.98 
12.05 
•  20.09 
12.79. 
15.58 
13.08 
15.12 
13.39 
.23  15.56 
4.S  9.38 


10 

0^ 


11.26 
8.34 
9.73 


8.  S3 

$19.32117.47 

13 

14.00 

12.00 

11 

13.37 

12.40 

12 

12.86 

11.80 

15. 

14.43 

14.00 

27.29 

18.00 

20.93 

17. ()0 

lOi 

23.47 

20.0.~> 

m 

23.67 

20.0."i 

21  j 

24.98 

'  17.67 

15.40 

;  14.03 

14.00 

'  17.00 

12.10 

15 

14.84 

14.00 

12 

22.40 

19.20 

15.08 

12.48 

11.23 

9.53 

21.89 

20.21 

*22 

25.86 

2(».(K) 

7.02 

13.88 

13.01 

*14 

21.99 

18.4(v 

9.05 

15.58 

15.10 
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MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 

Table  of  Analysis  and  Vahtation  of  Fo'tilizers  Made  at  the 


No. 


Name  and  Address  of 
Manufacturer. 


Name  of  Fertilizer. 


Place  of 
Sampling. 


2462 
2482 

2481 
2486 
2494 
2656 
2495 
2483 
2480 
2337 
2425 
2348 
2285 
2466 
2307 
2131 
2338 
2199 
2203 


M.  E.  Wheeler  &  Co.,  New 

York,  N.  Y. 
Williams  &  Clark  Fertili 

zer  Co.,  New  York,  N.Y. 


VVooldridge  Fertilizer  and 
Chem.  Co.,  Balto.,  Md. 


Zell  Guano  Co.,  Baltimore, 
Md. 


Royal  Wheat  Grower^  

Acorn  Brand  Acid  Phos- 
phate. 

Dissolved  Bone  Black  

Dissolved  Bone  and  Pot- 
ash (Americus  Brand). 
High  Grade  Special  

Queen  Anne  Compound.. 

S.  C.  Rock  and  Potash  

Special  Formula  

Special  Formula  No.  i  

Special  Formula  No.  2  

Bone  and  Potash  Mixture 

Chicago  Bone  Meal  

Kangaroo  Komplete 

Kompound. 
Orchilla  Guano  

Pure  Raw  Bone  

Pure   Dissolved  Animal 
Bone. 

Sockless  and  Shoeless  

XXTRA  Acid  Phosphate 

Economizer  

Pure   Dissolved  Animal 
Bone. 


Elkton  

Ridgeley  

Ridgeley  

Ridgeley  

Ridgeley..  

Queen  Anne.. 

Ridgeley  

Queen  Anne. 

Ridgeley  

Ridgeley  

Baltimore  

Conowingo..... 
Ellicott  City.. 
Gaithersburg. 

Baltitnore  

White  Hall- 
Baltimore  

Baltimore.  

Westminster. 
Westminster. 
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i  NITROGEN 

j  Calculated 

I  as 

AMMONIA. 


POTASH, 
KoO. 


No. 

C 

,   3  b' 

■       O  3 

^  h.  O 

j 

2462)  1.69  1 

24821  

2485:  , 

2481 1  

248«l  4.33  4i 
2494   1.64  U 


PHOSPHORIC  ACID. 


Available. 


£ 
3 
O 


o 

n  C 
3 

^  O 
li. 


Total. 


c  = 

O  = 
ll.  J 


>  I 


2.00 


2.91 
7.32 


265(>!   1.81 

249o  2.29      2  3.44 

248;]   2.23      2  1.88 

2480   1.49       1  2.14 

2337   ,   2.56 


2.15  2.10 


3f 


242.5 


2.42  8.72 
.75  14.47 
2.57  15.56 
1.95  11.29 
2..52  7.89 
2.89  8.69 
1.98  10.98 
1.88  8.88 
3.84  9.26 
1.71  7.42 
3.13  10.52 


8 
12 
15 
10 

10 


11.14 


10.41 


1.81  n 

2348 I  2.25  3 

2285'   

24()(i  4.27  4 

2307  2.60  2i 

2131  1.47  U 

2338   

2199  1.36  1 

2203 1  2.031  2 


2.02 


2.71  9.36 


13.65 
19.04 
12.07 


1.47  li 


1.24 


9.9S  4.73   14.71 

  22.03 


G.79 

11.35 

12 

3.01 

10.64 

1.29 

15.22 

14 

1.44 

11.76 

9 

.25 

16.67 

14 

18.14 
13.65 
16.51 


$18.98i|15.2f> 

13 

14.47  12.00 

15.56 

15.00 

11 

14.98 

12.40 

10 

31.29 

29.5(> 

9.25 

19.23 

1()  ()-> 

11 

13.58 

12.40 

22.10 

18.7.5 



21.98 

17.(i(^ 

16.54 

13.40 

11 

14.33 

11.45 

14 

21.22 

10 

21.63 

21. SO 

14 

8.72 

5.()(> 

20 

30.05 

"2(i 

25.49 

21. 9(^ 

11 

20.46 

1(1.40 

*30 

15.22 

14.0(^ 

11 

20.31 

1(5. 0(^ 

10 

^  26.24 

24.00 

*Bone  Phosphate.   Divide  by  2.18  to  reduce  to  Phosphoric  Acid. 
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Bulletin  No.  j/,  February,  i8g6. 

Table  Showing  the  Mechanical  Analysis  of  Ground  Bone.  • 
( r/ie  Chemical  Analysis  is  Given  in  Preceding  Table.)  i 


No. 

Name  and  Address  of 
Manufacturer. 

Name  of  Fertilizer. 

Fine, 
Less  than  1-50  Inch. 

Fine-Medium, 
1-25  to  1-50  inch. 

Medium, 
1-12  to  1-25  inch. 

Coarse, 
Larger  than  1-13  inch. 

2132 

Bau{?h  &  Sons  Co.,  Baltimore, 

Bone  Meal,  Warranted  Pure.. 

41 

35 

24 

0 

Md. 

2456 

Baker  &  Morgan,  Aberdeen, 

21 

47 

32 

0 

Md. 

2647 

Charles  E.  Bond,  Spencerville, 

6 

34 

29 

31 

Md. 

2210 

John  Bullock  &    Son,  Balti- 

35 

25 

25 

15 

more,  Md. 

2528 

R.  L.  Christie  &  Co.,  Baltimore, 

1  19 

21 

40 

20 

Md. 

24:33 

E.  A.  Clendennin  &  Bro.,  Colora, 

21 

23 

30 

26 

Md. 

2524 

J.  A.  Cranston  Co.,  Newport, 

16 

22 

.  23 

40 

Del. 

2137 

Detricli  Fertilizer  and  Chem- 

Pure  Fine    Ground  Animal 

52 

30 

18 

0 

ical  Co..  Baltimore,  Md. 

Bone. 

2445 

Eureka  Fertilizer  Co.,  Perry- 

42 

47 

11 

0 

ville,  Md. 

2454 

30 

30 

40 

0 

5456 

W.  S.  Farmer  &  Co.,  Baltimore, 

22 

38 

27 

13 

Md. 

2129 

it              ki              n  n 

49 

25 

26 

0 

2154 

Griffith  &Boyd,  Baltimore,  Md. 

Strictly  Pure  Raw  Bone  Meal. 

26 

24 

50 

0 

2180 

Griffith,  Turner  &  Co.,  Balti- 

31 

30 

31 

8 

more,  Md. 

^529 

3.  M.  Hess  &  Bro.,  Philadelphia, 

20 

43 

37 

0 

Pa. 

2130 

J.  Horner,  Jr  ,  &  Co.,  Baltimore, 

Slaughter  House  Bone  Dust... 

24 

35 

41 

0 

Md. 

•2605 

Joseph  Lister,  Chicago,  111  

46 

29 

25 

0 

2343 

Miller   Fertilizer  Co.,  Balti- 

40 

35 

15 

10 

more,  Md. 

12312 

it                             H                       (t  it 

40 

40 

20 

0 

2615 

Mt    Airy  Manufacturing  Co. 

Piedmont   Pure    Raw  Bone 

15 

33 

37 

15 

Baltimore,  Md. 

Meal. 

2215 

L.  Moritz,  Philadelphia,  Pa.... 

41 

17 

25 

17 

2650 

North- Western  Fertilizer  Co., 

Horse  Shoe  Brand  Fine  Raw 

22 

29 

49 

0 

Chicago,  III. 

Bone. 

2452 

17 

19 

31 

33 

2455 

Nickerson   Fertilizer  Co., 

45 

36 

11 

8 

Easton.  Md. 

2289 

R.  H.  Pollock,  Baltimore,  Md.. 

27 

22 

38 

13 

2420 

Henry  Reckord  Manufacturing 

15  . 

25 

30 

30 

Co.,  Bel  Air,  Md. 

2414 

6 

31 

38 

25 

2421 

13 

37 

37 

23 

2636 

H.  S.  Roberts,  Westminster, 

,  27 

24 

12 

Md 

1 

! 


BULLETIX  XO.   3T,  FEBRUARY,  1S90.  47 

Bulletin  Xo.  jj,  February,  i8g6. 
Table  Slwiuing  Mechanical  Analysis  of  Ground  Bone.  {^Cotiiinued.) 


So. 


Name  and  Address  or 

Ma>1 FACTUBER. 


Xaml  of  Fertilizer. 


2416 
2.>55 
2556 
2598 
2593 
2659 
2610 
2609 
2258 
2550 
3425 
'2m 


Scott   Fertilizer  Co.,  Elkton. 
Md. 

M.  L.  Shoemaker  \  Co  ,  Phila- 
delphia, Pa. 


J.  W.  Stonebraker  \-  Son.  Hag- 

erstown.  Md. 
Susquehanna    Fertilizer  Co., 

Baltimore.  Md. 


Swift  i-  Co.,  ChicaiTO.  Ill 


D.  A.  Thomas,  Hagerstown. 
Md. 

Tygert-AUen  Co.,  Philadel- 
phia, Pa. 

Worjldridge  Fertilizer  A:  Chem- 
ical Co.,  Baltimore,  Md. 


Swift  and  Sure  Bone  Meal. 

Bone  Meal  

Ground  Bone  

Pure  Raw  Bone  

Ground  Steamed  Bone  

Raw  Bone  Meal   

Fine  Raw  Bone  

Star  Pure  Ground  Bone  — 


l.-> 

4*; 

1> 

.31 

32 

37 

0 

49 

42 

1  • 

22 

.39 

.39 

18 

a.  j 

|« 

1  1^ 

12 

26 

20 

42 

.38 

31 

14 

IT 

15 

■ib 

.50 

0 

14 

39 

47 

0 

31 

30 

39 

0 

57 

24 

19 

0 

45 

44 

i  11 

0 

LIST     OF    FERTILIZERS    LICENSED    FOR    SALE    IN    MARYLAND  FOR 
YEAR  ENDING  JANUARY  31,  1896.  SUPPLEMENTARY 
TO  LIST  DATED  JUNE  24,  1895,  IN 
BULLETIN  NO.  34. 


Alexandria  Fertilizer  and  Chemical  Co.,  Alexandria, 

Dissolved  8.  C.  Bone. 

Baltimore  Cuano  Co.,  Baltimore,  Md. 

Baltimore  Special. 
Eagle  Phosphate. 
Farmers'  Alkaline  Bone. 
Farmers'  Dissolved  Bone. 

Baugh  &  Sons  Co.,  Baltimore,  Md. 

Fish  Mixture. 

High  Grade  Truck  Fei'tilizer. 
Soluble  Alkaline  Superphosphate. 
Special  Mixture. 
Wheat  Fertilizer. 

Beck  &  Walker,  Chestertown,  Md. 

Propagator. 
Trustworthy. 
Try  Me. 

B.  A.  Betts,  Chewsville,  Md. 

Jos.  Lister's  Bone  Meal. 
Pure  Dissolved  Bone. 

A.  D.  Birely  &  Sons,  Ladiesburg,  Md. 

Amnioniated  Bone. 
Dissolved  Bone. 

Brumfield  &  Foster,  Colora,  Md. 

■  Acid  Phosphate  and  Potash. 
Hard  Times  Amnioniated  Phosphate. 
High  Grade  Acid  Phosphate. 

Chemical  Company  of  Canton,  Baltimore,  Md 

Bakers  Standard  Guano. 

Baker's  Dissolved  Bone  Phosphate. 

Gem  J^hosphate. 

R.  L.  Christie  &  Co.,  Baltimore,  Md. 

Soluble  Bone  and  Potash. 

Special  Bone  and  Vegetable. 

Special  for  Corn,  Oats,  Wheat  and  Grass. 

Sure  (Jrop  Ammoniated  Phosphate. 
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E.  A.  Clendennin  &  Bro.,  Colora,  Md. 

High  Grade  Acid  Phosphate. 

F.  F.  V.  Ammoniated  Phosphate. 

National  Standard  Ammoniated  Phosphate. 

Potato  and  Tobacco  Phosphate. 

Potato  and  Truck  Compound. 

Pure  Dissolved  Bone. 

Pure  Ground  Bone. 

Soluble  Bone  Phosphate. 

Wheat  and  Grass  Special  Compound. 

E.  E.  DeLashmutt,  Frederick,  Md. 

Mixture. 

Detrick  Fertilizer  and  Chemical  Co.,  Baltimore, 

Dissolved  S.  C.  Bone. 
Farmer's  Friend. 
Imperial  Compound. 

S.  W.  Barrick's  Ammoniated  Dissolved  Bone. 
Jas.  M.  Smith's  Ammoniated  Bone  Superphosphate, 
Jas.  M.  Smith's  Dissolved  Bone  Phosphate. 
.Jas.  M.  Smith's  ^Monogram  Ammoniated  Bone. 

Dr.  C.  W.  Dorsey,  Mackall,  Md. 

Tobacco  Bed  Fertilizer. 
Tobacco  Food.  ' 

Josh.  W.  Dorsey,  Ellicott  City,  Md. 

Mixture  D. 

Eureka  Fertilizer  Co.,  Perryville,  Md. 

Grain  and  Grass  ^Mixture. 
Pure  Dissolved  Bone. 
Pure  Fine  Ground  Bone. 

T.  H.  Gill,  Avalon,  Md. 

Standard  Corn  and  Oats  Fertilizer. 

C.  W.  Crafflin  &  Son,  Baltimore,  Md. 

Harford  Bone. 

CrifTith  &  Boyd,  Baltimore,  Md. 

.J.  H.  Livingston's  Champion  Fertilizer. 

CrifTith,  Turner  &  Co.,  Baltimore,  Md. 

Soft  Ground  Bone. 
Soluble  l5one  Phosphate. 

E.  O.  Crimes,  Westminster,  Md. 

Bone  Phosphate. 
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Hubbard  &  Co.,  Baltimore,  Md. 

Smith's  Farmer's  Friend  Phosphate. 
Victor. 

S.  L.  Lamberd  &  Co.,  Baltimore,  Md« 

Standard  Bone  Phosphate. 
Wheat  and  Grass  Grower. 

Lechleider  Bros.,  Hagerstown,  Md. 

Eagle  Bone  Compound. 
S.  C.  Bone. 

Wm.  McKenny,  Centreville,  Md. 

Compound. 
Soluble. 

Medford  Fertilizer  Co.,  Medford,  Md. 

Xo.  1  Bone  Phosjohate. 

Miller  Fertilizer  Co.,  Baltimore,  Md. 

Clinch. 

Dissolved  Paw  Bone. 
Special  Wheat  Grower. 

Geo.  W.  Miller,  Baltimore,  Md. 

Mixture. 

Eoyal  Wheat,  Corn  aud  Grass  Grower. 

Mt,  Airy  Manufacturing  Co.,  Baltimore,  Md. 

Star  Soluble  Bone  and  Potash. 

C.  Ober  &  Sons  Co.,  Baltimore,  Md. 

Ammoniated  Wheat  and  Grass  Grower. 
Farmers'  Mixture. 

Gassaway's  Ammoniated  Dissolved  Bone. 
Gassaway's  Animal  Dissolved  Bone. 
Gassaway's  Farmers'  Mixture. 

Patapsco  Cuano  Co.,  Baltimore,  Md. 

Dissolved  S.  C.  Bone. 
Harper's  Superphosphate. 

Phila.  &  Smyrna  Transportation  Co.,  Smyrna,  Del. 

Soluble  Bone  and  Potash. 
Steamer  Bone  Phosphate. 

Raisin  Fertilizer  Co.,  Baltimore,  Md. 

Judge  Robert's  Special  Mixture. 

H.  S.  Roberts  &  Co.,  Westminster,  Md. 

Super. 

Scott  Fertilizer  Co.,  Elkton,  Md*. 

Tip  Top  Soluble  Bone  and  Potash. 
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Sharpless  &  Carpenter.,  Philadelphia,  Pa. 

Xew  Rival  Phosphate. 

Potato  Phosphate. 

Pure  Dissolved  Bone. 
J.  D.  Simmons,  Hagerstown,  Md. 

Honest  Fertilizer. 
Slingluff  &  Co.,  Baltimore,  Md. 

Half-and-Half. 

C.  W.  Stocksdale,  Thurmont,  Md. 

Ammoniated  Animal  Bone  Phosphate. 
Ammoniated  Superphosphate. 
J.  W.  Stonebraker  &  Son,  Hagerstown,  Md. 
Bone  Meal. 
Dissolved  Bone. 

«Jos.  A.  Stouffer,  New  Windsor,  Md, 

^laynard's  y,o.  1  Animal  Bone  Phosphate. 

Susquehanna  Fertilizer  Co.,  Baltimore,  Md 

C.  M.  Keedy's  Dissolved  Animal,  Bone. 

D.  A.  Thomas,  Hagerstown,  Md. 

Bone  Mixture. 
Dissolved  Bone. 
Farmers'  Mixture. 
Fine  Raw  Mixture. 
8.  C.  Bone. 

W.  B.  Tilghman  Co.,  Salisbury,  Md. 

l^one  Tankage. 

Turner  &  Son,  Betterton,  Md. 

^'B"  Bone  I'hosphate. 

Tygert-Allen  Fertilizer  Co.,  Philadelphia,  Pa. 

Beverly  Mixture. 

Clogg's  Soluble  Bone  and  Potash. 

Pure  Dissolved  ]^one. 

Pure  Ground  Bone. 

J.  Tyson  &  Son,  Frederick,  Md. 

Dissolved  S.  C.  Bone. 

S.  L.  Webster  &  Son,  Bambridge,  Md. 

Times  Bone  Phosphate. 

Wheeler  &  Co.,  Rutland,  Vt. 

Electric  Dissolved  Bone. 
Grass  and  Oats  Fertilizer. 
Royal  Wheat  Fertilizer. 

Zell  Cuano  Co.,  Baltimore  Md. 

Pure  Dissolved  Animal  Bone. 
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THE  VALUATION  OF  FERTILIZEKS. 

The  last  two  columns  of  the  table  give,  side  by  side,  the  "compara- 
tive value  found,"  or  calculated  from  the  analysis  made  in  the  College 
laboratory,  and  the  "comparative  value  guaranteed,"  i.  e.  the  value  cal- 
culated from  the  guaranteed  analysis  as  stamped  on  the  bags,  using  the 
same  standards  as  before.  This  shows  at  a  glance  whether  the  fertilizer 
is  more  or  less  valuable  than  guaranteed.  It  does  not  show,  however? 
variations  due  to  irregular  mixing,  when  a  deficit  of  one  ingredient  is 
balanced  by  a  corresponding  excess  of  another. 

The  standards  of  valuation  in  use  for  the  current  year  are  as  follows  : 

In  Mixed  FertiUzer : 

For  Nitrogen,  calculated  as  Ammonia    15  cts.  per  pound 

"  Potash  (K2O),  in  forms  free  from  muriate   6  "  "  " 

"  Potash  (K2O),  as  muriate  -  5  "  "  " 

"   Available  Phosphoric  Acid  ..6  "  '* 

"  Insoluble  Phosphoric  Acid  3  "  "  " 

"  when  from  S.  C.  Hock   2  "  " 

In  Dissolved  S.  C.  Rock : 

Available  Phosphoric  Acid   5  "  "  " 

In  Ground  Bone : 

For  Nitrogen,  calculated  as  Ammonia,  in  "  Fine  "  Bone   14  "  "  " 

*•    Nitrogen,  calculated  as  Ammonia,  in  "Fine  Medium  "  Bone          12  "  "  " 

Nitrogen,  calculated  as  Ammonia, in  "Medium"  Bone  10  "  "  " 

"    Nitrogen,  calculated  as  Ammonia,  In  "Coarse''  Bone   8  "  "  " 

"    Phosphoric  Acid  in  "Fine  "  Bone   5  "  "  " 

"  "  "    "   "  Fine-Medium "  Bone   4  "  "  " 

"    "  "Medium"  "   3  "  " 

 Coarse"  "    2 ' 

In  Tankage : 

For  Nitrogen,  calculated  as  Ammonia   12  "  "  " 

"   Phosphoric  Acid     3  "  "  " 

In  Nitrate  of  Soda : 

For  Nitrogen,  calculated  as  Ammonia      . .  12  "     "  " 

The  "  comparative  values  found  "  by  using  these  figures  are  not  in- 
tended to  represent  the  proper  selling  prices  of  fertilizers  at  the  place  of 
sale  or  use.  The  rates  used  are  the  wholesale  prices  at  which  a  pound  of 
phosphoric  acid,  potash  and  ammonia  can  now  be  purchased  in  their 
various  forms  for  cash,  in  our  large  markets,  plus  25  to  50  per  cent. 
This,  it  is  thought,  is  sufficient  to  cover  the  cost  of  mixing  and  bagging. 
The  freight  rate  from  Baltimore  should  be  added  when  comparing  prices 
in  other  parts  of  the  State. 

Ground  bone  is  sifted  into  four  successive  grades  of  fineness,  using 
sieves  with  circular  perforations,  as  follows: 

Less  than  1-50  inch,  "  Fine." 
Less  than  1-25  inch,  "  Fine-Medium." 
Lessthao  1  12  inch,  "  Medium." 
Over  1-12  inch,  "  Coarse." 

Each  grade  has  its  own  valuation  assigned  for  both  phosphoric  acid 
aud  ammonia  as  given  above.  The  results  are  given  in  the  table  marked 
"  mechanical  analysis  of  ground  bone." 
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POTATO  EXPERIMENTS. 


By  Robert  H.  Miller  and  E.  H.  Brinkley. 


The  past  season  has  been  an  unfavorable  one  for  field  experiments 
with  potatoes,  as  the  weather  conditions  have  been  far  from  normal. 
The  early  crop  had  to  contend  with  excessive  rain  falls,  accompanied  by 
unnsnally  cold  weather,  which  followed  soon  after  the  potatoes  were 
planted,  which  cansed  many  of  the  varieties  to  rot  in  the  ground ;  while 
the  late  crop,  which  included  all  the  experiments  made  except  the  test 
of  early  varieties,  was  subject  to  a  very  severe  drouth  which  commenced 
shortly  after  the  potatoes  were  planted,  and  continued  throughout  almost 
the  entire  growing  season.  The  fertilizer  test,  owing  to  this  great  lack 
of  moisture,  was  more  seriously  interfered  with  than  any  of  the  other 
tests;  the  results  obtained,  therefore,  cannot  be  regarded  as  conclusive. 

The  following  experiments  were  made  with  potatoes  daring  the  sea- 
son of  1895  : 

K"o.  1.    Test  of  Early  Varieties. 

No.  2.    Fertilizer  Experiments. 

Iso.  3.    Crimson  Clover  Plowed  down  for  Potatoes. 

No.  4.    Early  vs.  Late  Cultivation. 

No.  5.    Pidge  vs.  Level  Cultivation. 

No.  0.    Deep  vs.  Shallow  Cultivation. 

No.  7.    Wide  vs.  Narrow  Pows. 

No.  8.    Spraying  with  Bordeaux  Mixture  to  Prevent  Blight. 

TEST  OF  EAPLY  VARIETIES. 

The  laiul  used  for  this  test  is  a  clay  soil  with  a  small  admixture  of 
loam  and  gravel,  and  was  in  wheat  in  1893,  and  was  seeded  to  grass.  A 
heavy  crop  of  hay  was  cut  the  season  of  1894,  leaving  a  fine  sod,  which 
was  turned  under  for  potatoes  the  20th  of  March,  1895.  On  April  5th 
the  land  was  put  in  thorough  order  with  the  spring  tooth  harrow  and 
rubber,  and  potatoes  were  planted  April  Gth.  The  rows  were  run  out 
with  a  single  shovel  plow  with  an  extra  wide  shovel  attached,  the  rows 
being  2  feet  4  inches  apart,  two  rows  of  each  variety  were  planted. 
A  space  of  3 2  feet  was  left  between  varieties.  Every  fifth  plot  was 
planted  in  Early  Pose  as  a  check  plot  to  detect  any  unevenness  of  the  soil. 
Potatoes  were  dropped  10  inches  apart  in  the  row,  the  same  number  of 
pieces  being  planted  in  each  plot.  Seven  hundred  pounds  of  fertilizer 
was  used  per  acre,  and  was  applied  in  the  drill  before  potatoes  were 
dropped. 

The  Fertilizer  was  composed  as  follows: 

2  parts  of  Dissolved  S.  C.  rock, 
1  part  of  dried  ground  fish, 
1  part  of  ^luriate  of  Potash. 
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36  varieties  were  planted,  but  owing  to  the  ill  elfects  of  the  con- 
tinued wet,  cold  weather,  previously  mentioned,  we  can  only  report  on  11 
of  the  varieties,  which  being  on  rather  higher  land,  were  not  so  much 
affected  by  the  unfavorable  conditions.  The  land  was  left  in  ridges  two 
weeks  after  planting  or  until  April  20th,  when  it  was  rubbed  down  flat, 
and  afterwards  harrowed  with  smoothing  harrow  just  as  potatoes  were 
coming  up.  This  system  which  was  followed  in  all  of  the  tests  made, 
has  the  great  advantage  of  checking  the  growth  of  all  weeds  a  short  time 
before  cultivation  commences,  thus  saving  much  of  the  work  of  hand 
hoeing.  The  after  cultivation  consisted  of  going  over  them  with  the 
hoe  on  May  22nd  and  three  subse<[uent  workings  with  cultivator  with 
narrow  plates  attached. 

The  following  table  gives  the  yield  in  busliels  and  pounds  of  mer- 
chantable and  unmerchantable  potatoes  per  acre,  the  source  from  which 
seed  Avas  obtained,  also  the  dates  when  the  first  five  varieties  were  ready 
to  market.  The  remaining  six  varieties  follow  in  succession  in  the 
order  of  their  time  of  ripening. 

"  TABLE  I. 

VIELD  PER  ACRE  IN  BUSHELS  AND  POUNDS,  ETC. 


Plot 
No. 

Name  of 
Variety. 

- 

-table  1  tbTe" 

Total 
Yield 

When 
ready  f6r 
market 

Seed  Purchased 
from 

bus. 

lbs  bus. 

lbs 

bus. 

lbs 

I 

Acme  Seedling. , . . 

202 

05  20 

47 

222 

52 

June  29 

Vaughn 

2 

Early  Harvest. . .  . 

238 

06  32 

42 

270 

48 

July  7 

Jerrard 

3 

41  r8 

54 

277 

39 

July  12 

Jerrard 

4 

202 

40  29 

41 

231 

41 

Md.  Grange  Agency 

5 

Early  Norther  

267 

02  26 

03 

293 

05 

( < 

Jerrard 

6 

144 

27  20 

29 

164 

55 

<  ( 

Jerrard 

7 

232 

03  22 

29 

254 

32 

Landreth 

8 

Dreers  Standard.. 

206 

47  124 

31 

231 

22 

<  < 

Dreer 

9 

Earl7  Rose  

199 

33  126 

13 

225 

46 

Md.  Grange  Agency 

lO 

Chas.  Downing.  - . 

230 

45  24 

44 

255 

33 

Maule 

II 

Crown  Jewell . .  . . 

269 

33  40 

35 

310 

12 

Dreer 

12 

Pearl  of  Savoy  

243 

04  29 

49 

272 

53 

Jerrard 

As  wdll  be  seen  from  Table  I,  the  Acme  Seedling  was  more  than  a 
week  earlier  than  any  other  variety,  but  the  yield  was  much  lighter 
than  some  of  those  ripening  later. 

The  Tearl  of  Savoy,  Early  Xorther  and  Crown  Jewell  gave  the 
heaviest  yields  of  later  varieties  ripening. 

FEKTILIZER  TESTS. 

The  laud  used  for  these  experiments  from  plot  one  to  ten  inclusive, 
had  been  in  oats  in  1894,  and  is  a  gravelly  clay. 

It  was  plowed  June  12th,  and  after  being  thoroughly  prepared,  the 
rows  were  run  out  as  described  in  variety  tests.  In  this  case  the  rows 
were  2]  feet  apart,  and  potatoes  dropped  fourteen  inches  apart  in  the  row. 
The  i)otatoes  were  planted  June  25th  and  2Gth,  and  all  fertilizers  were 
applied  in  drill  before  potatoes  were  dro])ped.  Each  })lot  contained  two 
rows  and  between  each  of  these  plots,  one  row  was  planted  without  having 
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<iiiy  fertilizer  applied,  so  that  there  might  not  he  any  chance  of  potatoes 
on  the  different  i)lots  receiving  any  henefit  from  the  fertilizers  from 
adjoining  plots. 

In  making  np  the  schednle  for  these  tests,  Ave  have  used  dissolved 
Sonth  Carolina  rock  (phosphoric  acid)  as  the  l)asis,  from  the  fact  that 
all  the  soils  of  this  farm,  and  most  of  the  soils  of  the  State,  are  deficient 
in  availahle  phosphoric  acid.  In  some  cases  phosphoric  acid  and  potash 
are  comhined,  in  others,  phosphoric  acid  and  nitrogen. 

There  is  also  a  comparison  of  the  principal  sonrces  of  potash,  viz: 
Kainit,  Mnriate  and  Snlphate. 

The  kinds  and  amonnts  of  the  varions  ingredients,  applied  together 
Avith  the  yields,  are  given  in  the  following  tahle  11 : 

TABLE  11. 


YIELD  OF  POTATOES  ON  FERTILIZER  PLOTS. 


/// 

-    - 

bushels  per 

acre. 

Plot 
No. 

Kind  of  Fer- 
tilizer. 

Pounds  of 
r  ertilizer 
per  Acre. 

Mercliaut- 
able  Pota- 
toes per 
Acre. 

L  niner- 
chantable 

Potatoes 
per  Acre. 

Total 
Yield. 

I . 

Lbs. 

400 

Rush. 
50  5 

l)Ush. 

23 

Bush. 

74-3 

2. 

600 

70.4 

22.8 

93  2 

Dissolved  S.  C.  rock  

3- 

Muriate  of  Potash  

70.4 

10.9 

81.3 

4- 

Sulphate  of  Potash  

400 ) 

61  4 

159 

77-3 

5- 

62.7 

14 .6 

77-3 

300  \  ' 

6. 

7r-3 

8.4 

79-7 

Dissolved  S.  C.  rock  

400 ) 

400  \ 
75,-  550 
75  ) 

400 1 

75 

150  J 

68. 4 

82.3 

7  • 

13-9 

8. 

Dissolved  S.  C,  rock  

58.5 

7-9 

66.4 

87.2 

9- 

77-3 

9.9 

Muriate  of  Potash  

400 1 

IX  \  700 

/5  1 
1 50  J 

69-3 

lO. 

Sulphate  of  Potash  

12.4 

8r.7 
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Tlie  weather  conditions  Avbicli  prevailed  during  this  experiment 
were  very  nnfavorable  for  the  growth  of  anything,  and  especially  so  for 
the  action  of  a  fertilizer  or  the  comparison  of  different  fertilizers.  As 
will  be  seen,  it  is  evident  that  most  of  the  applications,  considering  the 
price  of  potatoes,  were  made  at  a  financial  loss;  yet  in  most  cases  the 
fertilizers  produced  some  increase  in  growth.  In  two  cases  there  was  a 
smaller  yield  Avith  fertilizers  than  without ;  this  can  without  doubt 
be  attributed  to  the  season.  It  is  now  a  well  recognized  fact  that  on 
some  soils  concentrated  fertilizers  have  a  harmful  effect  in  very  dry,  hot 
weather,  especially  the  more  soluble  and  nitrogenous  fertilizers.  This 
seems  to  be  borne  out  in  the  case  of  I^lot  Xo.  S.  'I'hese  results  seem  to 
indicate  that  muriate  of  potash  is  the  best  form  in  which  to  apply  potash 
to  this  soil  for  potatoes,  yet  the  results  are  not  such  as  to  be  conclusive. 

CRIMSON  CLOVEK  PLOWED  DOWN  FOE  POTATOES. 

The  land  used  for  this  test  is  a  clay  loam  and  was  in  wheat  in  189)i 
and  was  seeded  to  grass,  but  the  grass  failing  to  set,  the  land  was  planted 
to  corn  in  1894.  This  piece  of  corn  Avas  divided  into  4  sections.  Sec- 
tions one  and  three  were  seeded  to  crimson  clover  at  the  last  working  of 
the  corn;  while  sections  two  and  four  were  not  seeded.  On  May  31,  1895, 
Avhen  the  clover  had  attained  its  full  growth,  it  was  turned  under,  using" 
plow  with  chain  attached  to  more  thoroughly  bury  the  clover.  The  ad- 
joining plots  on  which  no  clover  had  been  seeded  were  also  plowed  at 
the  same  time,  and  the  land  was  left  in  this  condition  until  July  1st,, 
when  it  was  found  that  the  clover  had  mostly  rotted.  Both  the  crimson 
clover  plots  and  the  others  were  then  thoroughly  prepared  with  spring- 
tooth  harrow  and  the  potatoes  were  planted  on  July  3rd,  600  pounds  of 
fertilizer  per  acre  being  applied  to  all  plots.  The  rows  were  2 2  feet 
apart  and  potatoes  dropped  14  inches  in  the  row.  They  were  cultivated 
three  times:  July  7,  August  12  and  August  22,  and  were  dug  October 
10th. 

The  following  Table  III  gives  the  yield  jier  acre  for  the  respective 
plots  for  the  two  years  which  the  test  has  been  made. 

TABLE  III. 


YIELD  OF  POTATOES  FROM  CRIMSON  CLOVER  AND  NO  CLOVER. 

//;  his/ie/s  per  acre. 
CRIMSON  CLOVER.  NO  CLOVER. 


^'ears 
Tested 

Merchan- 
table. 

Unmerchan- 
table. 

Total. 

Merchau 
table. 

Unmerchan- 
table. 

Total. 

bus. 

bus. 

bus. 

bus. 

bus. 

bus. 

1894 

56.3 

16.0 

72.3 

48.6 

4.2 

528 

1895 

94..^ 

7  9 

102.2 

57.5 

10.3 

67.8 

Aver- 
age 

75-3 

12.0 

87.3 

53-1 

7.2 

60.3 

As  will  be  seen  from  table  III,  in  1895  crimson  clover  plowed  down 
gave  an  increased  yield  of  34.4  bushels  per  acre,  a  gain  of  50  per  cent: 
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while  for  the  average  of  the  two  years  which  the  test  has  been  made,  the 
increase  has  anioimted  to  •<!T  bushels  to  the  acre,  or  a  gain  of  4:5  per 
cent. 

TESTING  DIFFKHEXT  MODES  OF  (  TLTIVATIOX. 
The  land  used  in  the  following  experiments,  which  had  for  their 
object  the  testing  of  different  modes  of  cultivation,  was  similar  to  and 
part  of  that  described  as  being  used  in  fertilizer  te-st*.    The  yariety  «jf 
potatoes  was  the  Burbank,  and  they  were  planted  June  '29th. 

Fei-tilizer  at  the  rate  of  OOO  lbs.  to  the  acre  was  applied  in  the  drill 
composed  as  follows : 

120)  lbs.  Dissolved  S.  ('.  rock. 
500  lbs.  Tankage. 
-MH)  lbs.  Sulphate  of  Potash. 


•2000  lbs. 

lu  each  of  the  tests  the  rows  were  run  2]  feet  a})art,  except  in  the 
test  of  wide  and  narrow  rows,  and  the  potatoes  in  each  of  the  expen- 
ments  but  this  one  were  dropped  14  inches  apart  in  the  row.  The 
potatoes  were  all  cultivated  four  times  on  the  following:  dates  :  July  2*2. 
August  2,  August  12  and  August  21.  In  each  of  the  experiments  there 
were  four  sections  used,  which  were  separated  in  each  case  by  a  row  of 
potatoes  which  was  cut  out  of  the  experiment.  This  general  descrip- 
tion, which  is  common  to  all  four  of  the  following  tests,  i>  given  that 
it  may  not  be  necessary  to  i-epeat  it  in  each  case. 

EARLY  vs.  EATE  CELTIVATIOX  OF  POTATOES. 

The  object  of  this  test  is  to  ascertain  how  late  it  i)ays  to  work 
})otatoes.  'J'he  potatoes  on  all  of  the  four  plots  received  four  workings, 
July  22,  August  2,  August  12  and  August  21,  and  those  on  plots  two 
and  four  received  an  additional  cultivation  on  August  81,  ten  days  after 
the  last  working  of  those  on  plots  one  and  three. 

In  the  following  table  IV  will  be  found  the  respective  yields  for  the 
two  years  in  which  the  test  has  been  made. 

TABLE  IV. 

Yield  of  Potatoes  from  Eaiily  axd  Late  C  tltivatiox. 
///  luishf/s  per  acre. 


EARLY  CULTIVATIOX.  LATE  CULTIVATION. 


Years 
Tested. 

Merchan- 
table. 

Unmerchan- 
table. 

Total. 

Merchan- 
table. 

Unmerc  han- 
table. 

Total 

1894. 

bus. 
96.6 

bus. 
iS.o 

bus. 
1 14  6 

bus. 
96  5 

bus. 
20.0 

bus. 
1 16.5 

78  I 

91.2 

68. 4 

82.0 

Aver- 
age. 

87-4 

15-5 

102.9 

82  .  5 

16.8 

99  3 
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As  will  be  seen  in  table  IV,  the  late  cultivation  ,£raYe  a  .slightly 
better  yield  than  the  early  in  1894,  hut  this  dift'erenee  might  be  accounted 
for  by  nnevenness  of  ?oif ;  but  the  past  Feasuii  there  was  a  differtMice  of 
0.2  bushels  in  favor  of  the  early  cultivation.  Taking  an  average  of  the 
two  years  there  has  been  a  slight  gain  in  favor  of  the  earlv  cultivation. 

EIDGE  vs.  LEVEL  CULTIVATIOX. 

The  cultivation  in  this  test  was  similar  to  that  described  in  the 
previous  one,  except  that  at  the  last  working  the  rows  of  section  one  and 
three  were  ridged  by  running  a  single  shovel  plow,  with  broad  shovel 
attached,  down  the  middle  of  the  row. 

In  the  folloAving  table  ^'  will  be  found  the  respective  yields  for  the 
three  years  in  which  the  test  has  been  made. 

TABLE  V. 

Yield  of  Potatoes  from  IiIdge  and  Level  Cultivation. 

///  bushels  per  aiic. 


RIDGE  CULTIRE. 

LEVEL 

CL  LTI  KE. 

Years 
Tested. 

Merchant- 
able 

I'll  mer- 
chantable. 

Total. 

Merchant- 
able. 

Unmer- 
chantable. 

Total. 

bus 

bus. 

bus. 

bus. 

bus. 

l:)us. 

71-7 

24.  I 

95-S 

72. S 

21.3 

94.1 

^894. 

77-8 

17  9 

95' 

69.6 

21.7 

913 

1895. 

64  7 

14.6 

79-3 

73- r 

,<s  - 

Sr. 8 

Average. 

71-4 

li)  9 

90  3 

71  9 

17.2 

89  r 

As  will  be  seen  from  Table  V  the  average  yield  for  the  three  years 
Avhich  the  experiment  has  been  made  of  Kidge  and  Level  C  ultivation  has 
been  practicallv  the  same.  The  greatest  difference  in  anv  one  vear  being 
4.4  bushels  in  iS94. 

DEEP  vs.  SHALLOW  CULTIVATIOX. 

In  this  test  sections  2  and  4  were  cultivated  to  a  dei)th  not  to  exceed 
two  inches;  while  sections  1  and  3  were  worked  to  a  depth  of  from  5  to 
6  inches. 

Table  VI  gives  the  results  of  the  experiments  for  the  two  years 
which  the  test  has  been  made. 
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TABLE  YI. 

YIELD  OF  POTATOES  FROM  DEEP  AND  SHALLOW  CULTIVATION. 
In  bushels  per  acre. 


DEEP  CULTIVATION.  SHALLOW  CULTIVATION. 


Years 
Tested. 

Merchan- 
table. 

Unmerchan- 
table. 

Total. 

Merchan- 
table. 

Unmerchan- 
table. 

Total. 

bus. 

bus. 

bus. 

bus. 

bus. 

bus. 

1894 

72.0 

18.L 

90.1 

67.7 

20  9 

88  6 

1895 

85.2 

159 

lOT.I 

87.0 

15- 1 

i  102. 1 

Aver- 
age. 

78.6 

17.0 

95.6  ! 

77.4 

18.0 

95-4 

From  Table  VI  it  will  be  seen  that  deep  and  shallow  cultivation 
for  potatoes  has  given  nearly  identical  results,  not  only  in  the  average 
of  the  two  years  which  the  tests  have  been  made  but  each  year  in- 
dividually. 


WIDE  vs.  NARROW  ROWg. 

In  sections  2  and  4  in  this  experiment  the  rows  were  "ll  feet  wide, 
and  the  potatoes  were  dropped  14  inches  apart  in  the  row;  in  sections 
1  and  3,  the  rows  were  3  feet  wide,  and  the  cuttings  were  dropped  every 
12  inches.  Practically  the  same  number  of  cuttings  })eing  planted  to  the 
acre  in  each  case. 

Table  \"II,  gives  the  results  of  the  experiments  for  the  two  years  in 
which  the  test  has  been  made. 


TABLE  VIL 

YIELD   OF   POTATOES   FROM   WIDE   AND   NARROW  ROWS. 
In  btishels  per  acre. 


WIDE  ROWS. 

NARROW  ROWS. 

Years 
Tested. 

Merchant- 
able. 

Unmer- 
chantable. 

Total. 

Merchant- 
able. 

Unmer- 
chantable. 

Total. 

bus. 

bus. 

bus,  ; 

bus. 

bus. 

bus. 

1894. 

67.1 

17.9 

85.0 

86.0 

21.0 

107.0 

1895. 

67.5 

8.9 

76.4 

79-5 

12.8 

92.3 

Average  .. 

67.3 

13.4 

80.7 

!  82.8 

i 

16.9 

99.8 

It  will  be  seen  from  Table  VII,  that  where  the  rows  were  run  2 2 
feet  apart  and  the  cuttings  dropped  14  inches  apart  in  the  row,  the  total 
yield  was  decidedly  belter  for  each  year,  and  there  was  a  gain  of  19 
bushels  to  the  acre  in  the  average  of  the  two  years,  over  those  planted 
in  rows  3  feet   apart    with  cuttings  12  inches  apart  in  the  row. 
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The  more  thorough  shading  of  the  ground  by  the  vines  with  the  narrow 
rows  is  probably  the  hirgest  factor  in  causing  the  difference  in  yield. 

SPRAYING  WITH  BOEDEAUX  MIXTURE  TO  PREVENT  THE 

BLTCtHT. 

The  land  used  for  this  experiment  was  in  turnips  the  season  of  1894 
and  is  a  sandy  clay  loam. 

The  potatoes  were  planted  on  June  29th,  in  the  manner  described 
in  tests  of  modes  of  culture  and  received  the  same  cultivation,  and  the 
same  kind  and  amount  of  fertilizer  was  used.  There  were  4  sections  of 
2  rows  each  in  the  test,  the  treatment  of  which  was  similar  in  every 
respect  except  that  sections  1  and  3  were  sprayed  5  times  on  the  follow- 
ing dates  with  Bordeaux  Mixture:  August  2,  August  13,  August  22, 
September  2  and  September  7,  while  sections  2  and  4  were  not  sprayed 
at  all. 

The  Bordeaux  solution  used  in  this  test  was  made  after  the  follow-  » 
ing  formula:  5  lbs.  of  sulphate  of  copper,  5  lbs.  of  quick  lime  and  50 
gallons  of  water. 

This  is  prepared  as  follows:  The  copper  sulphate  is  dissolved  in 
two  gallons  of  hot  water  in  a  wooden  pail:  this  is  then  poured  into  a 
barrel  about  one-half  full  of  water.  The  lime  is  slacked  and  made  into 
the  consistency  Qf  ordinary  white-wash;  then  strained  through  a  coarse 
gunny  sack,  so  as  to  take  out  any  lumps  or  matter  which  would  be  likely  to 
clog  the  nozzle  of  the  spraying  apparatus.  This  lime  is  then  jioured 
into  a  barrel  containing  the  copper  sulphate  solution,  and  water  added 
suflficient  to  make  50  gallons  of  the  entire  mixture.  The  solution  should 
be  thoroughly  stirred  so  tiiat  the  precipitate  which  has  been  formed, 
will  be  uniformly  suspended  throughout  the  whole  solution. 

TABLE  VIII. 

YIELD    OF    POTATOES    FROM    SPRAYED   AND  UNSPRAYED. 
///  bushels  per  ac're. 


SPRAYED. 

1  UNSl'RAVED. 

Years 
Tested. 

Merchant  • 
al)le. 

Unmer- 
chantable. 

Total. 

1 

Merchant- 
able. 

1 

Unmer- 
chantable. 

Total. 

bus. 

bus. 

bus. 

bus. 

bus. 

bus. 

1893. 
1894. 

Sr.  I 

61.9 
76.4 

85.9 

14.7 

100.6 

61.9 

14-5 

1895- 

6S.S 

15-4 

84.2 

!  3T-7 

13-5 

45-2 

Average  .. 

77-4 

.15-1 

90-3 

46.8 

14.0 

61.2 

It  will  be  seen  from  Table  VTII  that  the  gain  from  spraying  with 
the  Bordeaux  mixture  for  the  past  three  years  has  ranged  from  24  to 
bushels  to  the  acre,  while  the  gain  in  per  cent,  has  ranged  from  31. 7v 
to  Sfl.T'r!.  Thj  avi'i'iige  gain  for  the  three  years  has  been  2*.).l  bushels  less 
to  the  acre  or  an  increase  if  47.7,''^. 
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EXPERIMENTS  WITH  J'OTATOKS,  SEASON  OF  1895. 


thj  Bobert  H.  MiUer  and  E.  H.  Briiikk'u. 


SUMMARY  OF  RESULTS. 

I  .—Of  the  early  varieties  tested  the  Acme  Seedling 
ripened  nine  days  ahead  of  any  other  variety,  and 
gave  a  yield  of  222  bushels.  The  Early  Harvest  was 
second,  yielding  270  bushels  to  the  acre.  The  New 
Queen,  Early  Rose  and  Early  Norther  were  next  to 
ripen  in  the  order  named,  and  yielded  respectively 
268,  202  and  267  bushels. 

2.  — Results  from  fertilizer  tests,  owing  to  weather  con- 

ditions, are  not  conclusive. 

3.  — Crimson  Clover  turned  under  for  potatoes  increased 

the  yield  in  1894,36  percent.;  1895,  50  percent., 
or  an  average  of  43  per  cent. 

4.  — Early  cultivation,  taking  the  average  yield  for  1894 

and  1895,  gave  slightly  better  returns  than  late  cul 
tivation. 

5.  — Ridge  and  level  cultivation  have  given  practically  the 

same  yields  for  the  three  years  which  the  test  has 
been  made. 

6.  — Deep  and   shallow  cultivation  have  given  nearly 

identical  yields,  taking  an  average  of  the  two  years 
which  the  test  has  been  made. 

7.  -  Narrow  rows  have  given  larger  yields  t-han  wide  rows 

in  1 894  and  1895,  and  increased  the  crop  nineteen 
bushels  to  the  acre,  or  23  per  cent.,  taking  the  aver- 
age of  the  two  years. 

8.  — Spraying  with  the  Bordeaux  Mixture  increased  the 

crop  40  per  cent,  in  1893,31  per  cent,  in  1894  and 
86  per  cent,  in  1895,  or  an  average  of  52  per  cent, 
for  the  three  years. 
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Cherry. 
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Rose. 

Strawberry. 
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be  published,  from  time  to  time,  as  Special  Bulletins,  from  the  Maryland  Agricultural 
Experiment  Station. 

These  Bulletins  will  be  mailed,  free,  to  any  farmer  who  asks  for  them. 

Address, 

Maryland  Agricultural  Experiment  Station, 


COLLEGE    PARK,  MARYLAND. 


INSPECTION   AND   ANALYSIS  OF 


COMMERGIflL  FERTILIZERS  SOID  IN  MARYLAND. 

BY  THE  CHEMICAL  DEPARTMENT  OF  THE 

MAEYLAND  AGEICULTURAL  COLLEflE. 


Dr.  H.  B.  McDoj^nell,  State  Chemist. 
*H.  C.  Sherman,  M.  S.,  Assistant  Chemist. 
F.  P.  Veitch,  B.  S.,  Assi.stant  Chemist. 
F.  B.  Bomberger,  B.  S.,  Assistant  Chemist. 
W.  W.  Skinner,  B.  S.,  Assistant  Chemist. 
fC.  C.  McDonnell,  B.  S.,  Assistant  Chemist. 
XJ.  E.  Langlin,  B.  S.,  Assistant  Chemist. 


The  following  table  gives,  side  by  side,  the  analysis  of  the  various 
fertilizers  as  made  in  the  laboratory  and  the  guaranteed  analysis  as 
stamped  on  the  bags.  The  figures  indicate  per  cent,  or  parts  in  a  hun- 
dred, except  the  columns  headed  "No.,"  which  contains  the  respective 
numbers  by  which  the  samples  are  known  in  the  laboratory,  and  the  last 
two  columns,  which  contain  respectively  the  "cami)arative  value  found  " 
by  analysis  and  the  "comparative  value  guaranteed,"  the  former  is  calcu- 
lated from  the  "analysis  found,"  the  latter  is  calculated  from  the  "analy- 
sis guaranteed  "  as  stamped  on  the  bags  ;  in  each  case  using  the  following 
schedule  of  values  for  the  various  ingredients: 

In  Mixed  FertUlffer: 

For  Nitrogen,  calculated  as  Ammonia   15  cts.  per  pound. 

"  Potash  (KoO),  in  forms  free  from  muriate   6  "      "  " 

"  Potasli  (KoO),  as  muriate    5  "      "  " 

"  Available  Phosphoric  Acid   6  "      "  " 

"  Insoluble  Phosphoric  Acid    3  "      "  " 

"        "  "  when  from  S.  C.  Rock   2  "      "  " 

In  Dissolved  S.  C,  Rock . 

Available  Phosphoric  Acid   5  "      *'  " 

In  Ground  Bone: 

For  Nitrogen,  calculated  as  Ammonia,  In  "  Fine  "  Rone  14  "      "  " 

"  Nitrogen,  calculated  as  Ammonia,  in  "  Fine  Medium  "  Bone  12         "  '* 

"  Nitrogen,  calculated  as  Ammonia,  in  **  Medium  "  Bone  10  "  " 

"  Nitrogen,  calculated  as  Ammonia,  in  "  Coarse  "  Bone    8  "  " 

*'  Phosphoric  Acid  in  "Fine"  Bone    —  5  "      "  " 

"  *'    *'     Fine-Medium "  Bone   4  "      "  *' 

"    "  "Medium"  "    3  " 

.    '  "    "  "Coarse"  "    2  " 

111  TftrikftfiTG ' 

For  Nitrogen,  calculated  as  Ammonia  13  "      "  " 

"  Phosphoric  Acid   3  "      "  " 

In  Nitrate  of  Soda  : 

For  Nitrogen,  calculated  as  Ammonia  12  "      "  " 

The  Mechanical  Analysis  of  ground  bone  is  made  by  using  a  sieve 
with  circular  holes  as  follows : 

Less  than  1-50  inch,  "Fine." 
Less  than  1  25  inch,  "Fine-Medium." 
Less  than  1-12  inch,  "  Medium." 
Over  1-13  inch,  "  Coarse." 


*Leave  of  absence  for  one  year  from  July  1, 1896.  tResigned  July  1st.  i After  July  1st. 
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'  Table  of  Analysis  and  Valuations  of  Fertilizers  Made  at  the 


No. 


2870 
2818 
2764 
2709 
2694 
2690 
2904 
2692 
^720 
2931 
2860 
2723 
£680 
2758 
2679 
2752 
2706 
2713 
2725 
2681 
2666 


Name  and  Address  of 
Manufacturer. 


Name  of  Fertilizer. 


Place  of 
Sampling. 


Alexander  Fert.  &  Chem. 
Co.,  Alexandria  Va. 

A.  Anderson  &  Co.,  Mt. 
Airy,  Md. 

Baltimore  Guano  Co.,  Bal- 
timore, Md. 


Dissolved  S.  C.  Bone  IWilliamsport 


Harvest  Queen  Guano. 


B.  G.  Ammoniated  Bone 

Phosphate. 
B.G.  Potato  Fertilizer  


Baltimore  Seed  &  Imple- 
ment Co..  Baltimore,  Md 

Baugh  &  Sons  Co.,  Balti- 
more, Md. 


Mt.  Airy- 
Baltimore. 
Baltimore. 
Baltimore. 
Baltimore. 


Eagle  Phosphate  

Farmers'  Alkaline  Bone 
Farmers'  Dissolved  Bone  Hampstead 

Salvador  Guano   Baltimore  

Truckers'  Favorite   Baltimore  

Special  Potato  Fertilizer.  Baltimore .... 


Ammoniated    Dissolved  Williamsport. 

Animal  Bone 
Animal  Bone  and  Potash  Baltimore  

Compound. 
Bone  Meal..„  Beltsville  


Corn  Fertilizer  for  Sugar  Baltimore. 

Corn  &  Garden  Truck 
Double  Eagle  Phosphate  Beltsville.. 

Export  Bone  with  Potash  Baltimore. 

Fine  Ground  Fish   Baltimore. 

Fish  Mixture  Baltimore. 

General  Crop  Grower  Baltimore 

Genuine  German  Kainit..  Beltsville. 

I 

H.  G.  Acid  Phosphate  or  Baltimore 
Dissolved  S.  C.  Rock  ! 


BULLETIN,  NO.  40,  AUGUST,  1896. 
Maryland  Agricultural  College ,  March  to  July,  i8g6. 


n 


NITROGEN 

Calculated 
as 

AMMONIA. 


POTASH, 
K2O. 


PHOSPHORIC  ACID. 


Available. 


Total. 


-6  fi. 


No. 

1  Found. 

Guaranteed. 

Found. 

1 

-a- 

OJ 

\1 
rt 

Insoluble  Foui 

1  Found. 

Guaranteed. 

Found. 

1 

j  Guaranteed. 

2870 

14.16 

14 

15.02 

281!^ 

1.10 

1 

l.CO 

1. 

2.9410.39 

9 

13.33 

10 

2704 

1.82 

\\ 

2.39 

0 

1.97  8.52 

8 

10.49 

10 

270U 

2.34 

4.29 

1.78  7.82 

9 

9.60 

11 

2()94 

.82 

i 

1.80 

1 

1.34  9.47 

10 

10.81 

12 

201)0 

2.14 

0 

1.31  10.95 
1.42  14.01 
1.09  9.67 

10 

12.26 
15.43 
11.36 

12 

25104 

14 

2(511'^ 

3.42 

^ 

2720 

5.94 

4.10 
3.68 

1  2.44  6.83 
1.91  6.99 

\\ 

9.27. 

20;]  1 

1.78 

«i 

8.90 

2yoi> 

2.22 

0 

3.11  9.49 

8 

12.60 

10 

2728 

2.52 

0 

2.29 

2 

1 

2.13  8.90 

s 

11.03 

lOi 

20^0 

5.03 
2.27 
2.63 

4 

21.80 
12.05 
11.84 

2U 

11 

lOi 

27,- 8 

0 

3.21  8.84 
2.40  .9.44 

^^ 

2079 

2^ 

.86 

s 

27.12 

2.52 

2.0c 

0 

4  21  9.38 

11 

13.59 

11 

2700 

10.78 
2.30 

10 

 1 

8.46. 

2718 

0 

3.02 

1 

2 

2.40  9.73 

8 

12.13 

10  i 

272.") 

2.09 

1 

1.94 

1 

2.71  8.73 

1^ 

11.44 

104  ! 

2681 

12.28 

12 

2000 

.99  15.04 

14 

16.03 

15 

o  > 


18.53  I0.40 

19.25  17.30 

21.76  22..-)0 

16.42  r).7o 
13.62  12.80 
14.01  14.00 
13.76  11.  ."io 
31.58  39.80 
18.56  17.40 
19.92  16.80 
21.81  19.10 

29.43   

19.35  17.40 

21.52  19.10 

23.35  21.20 

37.42  30.00 

23.04  18.80 

20.32  1.5.10 

12.28  12.00 

15.04  14.00 
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Table  of  Analysis  and  Valuation  of  Fertilizers  Made  at  the 


No. 


2722 
2673 
2687 
2688 
2714 
2718 
2693 
2872 
2678 
2912 
2817 
2711 
2744 
2689 
2898 
2842 
2762 
2911 


Name  and  Address  of 
Manufacturer. 


Name  of  Fertilizer. 


Place  of 
Sampling. 


Baugh  &  Sons  Co.,  Balti- 
more, Md. 


H.  G.  Potato  Guano  jBaltimore. 

H.  G.  Tobacco  &  Truck..;  Baltimore. 


Muriate  of  Potash  

New  Process  Tankage. 


Beltsville  

Beltsville  

Baltimore  

Baltimore  

Baltimore  

Pure  Animal   Bone  and  Cumberland 

Mur.  of  Potash  Mixture.} 
Pure  Dis  Animal  Bone..  .  Beltsville  


New  Process  10  per  cent. 

Guano. 
Old  Standby  Raw  Bone 

Super  Phosphate. 
Potato  Fertilizer  


S.    N.    Hyde's    Special  Baltimore 

Compound. 
Soluable  Alkaline  Super- :Sykesville 

Phosphate. 
Special  Potato  Manure..., 


William  Benders,  Miller's, 
Md 

Bumfield  &  Foster,  Colora, 
Md. 

J.  Bullock  &  Son,  Balti- 
more, Md. 


Strawberry  Mixture..... 
10  Per  Cent.  Tankage. 
Bone  


Chemical  Co.  of  Canton, 
Baltimore,  Md. 


2868; 
2702 


B.    &    F.  Ammoniated 

Bone  Phosphate. 
Dis,  Pure  Raw  Bone  

Pure  Ground  Raw  Bone... 

Baker's  Dis.  Bone  Phos- 
phate. 

Baker's  Standard  Bone.... 


Dis.  S.  C.  Bone... 


Baltimore- 
Baltimore  .. 
Beltsville. .. 

Alesia  

Notrh  East 
Baltimore... 
Baltimore... 

Alesia  

Fallston  

Baltimore... 
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NITROGEN 

Calculated 
as 

AMMONIA. 


No. 


c 

3 
O 


2722  5.76 
2673!  3.64 
2687   


2688  12.88 
2714  10.51 
2718  2.47 
26J);i  2.42 
2872  4.09 
2678!  3.87 
2912  2.69 


28171, 

1 

2711 

2744 

2689' 

2898 

2842 

2702 

2911 

2895 

2868 

2702 


2.84 
4.08 
9.85 
5.13. 
2.01 
3.37 
5.26 
.46 
5.55 


10 
2 
o 


4 
10 


3.67 
4.92 


POTASH, 
K2O. 


PHOSPHORIC  ACID. 


Available. 


Total. 


IS  ^ 

I  i 


5.37 
3.33 

50.56 


2.01 


I  1  i 

It  o 


c 

3 

o 
Ik 


3.52  2i 
1.51  1 
2.00  2 
4.92  

3.86  

2.11  2 
10.15  10 
4.66  5 


1.9.-3 11.03 
2M  10.31 


12.98 
12.66 


.32  .50 
1.80  6.37 
1.50  9.95 
2.30  9.15 
7.59  11.68 

2.38  14.53 

3.39  8.42 
.77  11.20 

2.24  6.48 
2.36  7.97 
3.13  4.89 
7.97  8.30 
1.20  10.89 
4.26  12.30 


.1 

8 
8 

11 

10 


9 


.82. 

8.17 
11.45 
11.45 
19.27 
16.91 
11.81 . 
11.97. 

8.72 
10.33 

8.02 
16.27 
12.09 


lOi 
10 


10 
16 


10 


I  00 
^  O  r 


a; 

"a 

la 

> 

an 

a; 

ar 

0 

£ 

c 

U 

12.30  16.56  

  20.86  25.20 

1.89  14.04     13  15.93  

   |19.78i  

1.74  13.78     13     15.52  15 


j$37.06|31.1O 

I 

28.03  22.20 
50.56  .50.00 
31.40  

43.77  39.70 
21.76  18.10 
21.62  18.80 
35.74...... 

30.39  25.20 

24.06  

13.62  12.00 
27.94  23.50 
27.88  27.20 
28.45  24.00 

30.13  

21.83  19.40 
27.43  25.77 

26.04  

19.36  16.35 
30.94  

13.78  13.00 
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Table  of  Analysis  and  Valuation  of  Fertilizers  Made  at  the 


No. 


Name  and  Address  of 
Manufacturer. 


Chemical  Co    of  Canton. 
Baltimore,  Md. 


R.  L.  Christie,  Baltimore, 
Md. 


2896 
2905 
2867 
2915 
2897 
2851 
2853 
2848 
2852 
2850 
2849 


2844'E.  A.  Clendennin  & 
I    Colora,  Md. 

2843 


2845 
2846 
2847 


Name  of  Fertilizer. 


Potato  Manure  , 

Red  Clover  

Special  Potato  Manure. 


Bro., 


Special  Wheat,  Corn  and 

Oats  Mixture. 
Truckers'  Delight..  


Christie's  Special  for 

Corn  and  Oats. 
Farmers"   Famous  Bone 

Phosphate  

Soluble  Bone  and  Potash. 

Special  Potato  and  Vege- 
table. 

Sure  Crop  Ammoniated 
Phosphate  

Unexcelled  Acid  Phos- 
phate. 

Farmers'  Favorite  Vege- 
tator. 

H.  G.  Acid  Phosphate  


2860Josiah  Cope,  Lincoln  Uni 

i    versit}',  Pa. 
2862. 

2863 

2859, 

2861| 


National  Standard  

Pure  Raw  Bone  

Special  Potato  and  Truck, 
Acidulated  Phosphate  


Potato  and  Tobocco  Phos- 
phate. 

Ammoniated  Bone  Phos- 
phate. 

Pure  Standard  Bone  


Place  of 
Sampling. 


Try  Me  Bone  Phosphate. 


Alesia  

Green  Mount. 

Fallston  

Baltimore  

Alesia  

Colora  ..... 

Colora  

Colora  

Colora  

Colora  

Colora  

Colora  

Colora  

Colora  

Colora  

Colora  

Rising  Sun  , 

Rising  Sun  , 

Glen  Cove  

Rising  Sun.... 
Rising  Sun...., 
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NITROGEN 

Calculated 

POTASH, 

PHOSPHORIC  ACID. 

Comparative 
Value  per  Ton 
Found. 

Value  per 

as 

AMMONIA. 

K2O. 

^  Available. 

Total. 

No. 

■ 

c 
o 

IL 

C 

c: 

■ 

c 

0 
b. 

1 

r3 

;_ 

6 

Insoluble  Fou 

Found. 

■ 

0 
ll. 

D 

<D 

Ct 

6 

£  h 
0 

'■J 



1.26 

1 

4.74 

.99  9.81 

8 

10.80 

10 

$20.88118.80 

2905 

1.09 

1 

2.27 

2  ; 

1.50  6.16 

5 

7.66 

0 

13.83 

11.  OO 

2H07 

3.17 
1.32 

10.40 
2.34 

9 

.82  6.97 
2.00  8.39 

0 

7.78.. 

28.76 
17.93 

25.20 
17.00 

2915 

1 

2 

9 

10.99 

11 

2sii: 

6.00 

(; 

4.30 

*  i 

1.21  8.23 

,s 

9.44 

32.91 

81.01 

2851 

2.12 

2.00 

2 

1.51  10.53 

13 

12.04 

1() 

21.91 

25.40 

28513 

1.21 

1 

2.47 

2  i 

t 

1  1  20  8.96 

s 

10.22 

10 

17.61 

15.M) 

2848 

2.00 
3.45 

i  1.05  12.11 

1 

i  1.42  9.13 

11 

13.16 
10.55 

18 

14.53 
^  22.76 

18. M) 
24  80 

2S52 

2.50 

1 

10 

18 

2S50 

1.18 

1 

3.11 

i 

1.21  9.19 

11 

10.40 

18 

18.41 

20.40 

2t^49 

.9:  15.05 

14 

16.02 

10 

,  15.05 

14.00 

2.S44 

1.43 

1 

1.06 

1 

l.;J4  9.72 

11.06 

\) 

'  17.81 

14.20 

2.^48 

1 
1 

.94  14.85 

14 

15.79  . 

14.85 

14.00 

2845 

1.94 

1.67 

U 

2.^8  10.89 

10 

13.62 

18 

22.20 

19.80 

2S4(i 

3.22 

4 

9.17.. 

00 

25.30 
26.52 

2S4T 

6.31 

1 

0 

.70  8.41 

0 

22.20 

1.40  14.58 
.79  12.09 

18 

16.04  . 
12.88 

14.58 
26.63 

18.00 
24.70 

2!^(<2 

1.55 

li 

7.00 

7 

10 

12 

28(58 

1.26 

1 

4.51 

2 

2.90  8.5C 

» 

11.46 

9 

20.27 

14.00 

2S59 

2.82 

2 

24.65 
10.72 

24 

28.03 
20.02 

2801 

1.56 

u 

3.53 

2  1 

1.75  8.97 

t 

9 

1().10 
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liable  of  Afialysis  and  Valuation  of  Fertilizers  Made  at  the 


No. 


2828 
2824 
2907 
2887 
2908 
2906 
2760 
2761 
2866 
2691 
2774 
2924 
2926 
2715 
2$29 
2923 

I 

29251 


Crocker  Fert.  &  Chemical 
Co.,  Buffalo,  N  Y. 


Name  and  Address  of 
Manufacturer. 


Wm  Davidson  &  Co.,  Bal 
timore,  Md. 


Name  of  Fertilizers. 


Ammoniated  Wheat  and 

Corn  Phosphate. 
Animal  Bone  and  Potash 

New  Rival  Ammoniated 

Superphosphate. 
Niagara  Phosphate  , 

Potato,  Hop  and  Tobacco 

Practical  Ammoniated 

Superphosphate. 
"Boss"  Ammoniated 

Superphosphate. 
Dissolved  S.  C.  Bone- 


Place  of 
Sampling. 


L.  E.  P.  Dennis  &  Son, 

Crisfield,  iMd. 
Detrick  Fertilizer  &  Chem- 
ical Co.,  Baltimore,  Md. 


H.  G.  Ammoniated 

Superphosphate. 
Penn   INIar  Ammoniated 

Bone  Phosphat-*. 
Fish  Mixture  No.  1  


2729 
2832 


2814  J.  W.  Dorsey,  Ellicott  City 
Md. 


2813 


VValkersville  ... 
Walkersville  ... 
Maple  Grove.. , 
Westminster ... 
Maple  Grove... 
Maple  Grove.. 

Baltimore  

Baltimore  

Bel  Air  

Baltimore  

King's  Creek, 


Ammoniated  Superphos-  Locust  Point.. 

phate  Vegetator. 
Corn  Fertilizer  jLocust  Point- 
Dissolved  S.  C.  Bone  I  Baltimore  

Farmers'  New  Method....  Germantown. 

Imperial  Compound  Baltimore  

P.  &  B.  Special  Fertilizer.  Locust  Point. 
Potato  Fertilizer  Baltimore.  


Pure  Fine  Ground  Animal  Silver  Spring. 
Bone. 

Ammoniated  Superphos-  Ellicott  City., 
phate. 

Stag  Potato  Phosphate....  Ellicott  City.. 
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NITROGKN 

Calculated 
as 

AMMONIA. 


c 

3 

o 


2.68 
1.24 


3.05 

2()91    1-93  1.40 
3.02 
2.65 
1.24 


2^ 
1 


2.14  2^ 
4.72  4i 
2.31  2 


POTASH, 
K.O. 


PHOSPHORIC  ACID. 


c 

O 


3.10 

2i 

3.24 

2.57 

3.54 

1.62 

U 

1.95 

28131  3.08 


2.12 
4.18 


2.56 

2^ 

3.71 

3i 

1.39 

1 

1.49 

1.08 

2.81 

2i 

2.39 

2i 

2.15 

2.83 

2.75 

1.40 

2.73 

2i 

;H 

4.01 

2^ 

1.71 

u 

1 

2.16 

1.16  1 
3.23  3i 
3.91  4 


Available. 


Total. 


C 
3 
O 
It. 


1  2.57 
1.11 
4.45 


1.67  10.12 
l.O5  10.16i 

2.1310.261 

I 

12.50' 
10.39! 
8.081 


•^.•>7  10.02 
2  4!)  13.32: 
1.27 11.85 


3.51 
3.26 
2.15 


9.29 
7.30 
10.20 


2(>s  10.05 
.05  15.34 


2  4G 


9.06 


1.84  9.04 
1.75  10.85 
1.93  9.70 


2  42 
2  14 


9.31 
9.82 


10 
12 
10 

lU 
10 

8 

s 
13 
10 


c 

3 

o 
ll. 


10 
10 
14. 

8 
9 
9 
8 


11.79 
11.21| 
I2.39I 
15.07 

11.50: 

12.53' 
13.59 
15.81: 
13.12 
12.80 
10.56 
12.35| 
12.73 
15.99 
11.52 
10.88| 
12.60 
II.63I 
22.05 

11.7a 

I 

11.96 


10 
12 
10 
lU 

10 
9 
11 
1() 
13 
10 


11 

15 
9 

10^ 
10 
9 
20^ 


I  go       ^  rS 

C3»-"0  >  = 
*-  ©  C 

«  2.3  ^  g 

Hi ' 

o«  ll 

>  o 

1  u 


11 


$25.68121  70 

24.07]  19.90 

20.40|  18.10 

I 

I  12.50j  11. .50 

24.53  23.35 

18. 03'  14.28 

24.98  21.40 

13.32  13  00 

24.96  23.00 

21.78  17.. 50 

23.79  22  40 

23.19^  22.20 

I 

19.55'  17.00 

15.34  uoo 

20.39  17  70 

16.83  15  70 

14.78  12.90 

23.13!  21  70 
26.67! 

21.67  17.00 

26.48!  25.00 
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No. 


2918 
2696 
3276 

I 

2891 
2890 


Name  and  Address  of 
Manufacturer. 


P.   P.   Dunan,  Baltimore, 
Md. 


Wm.  Elliott  &  Sons,  New- 
York. 

D.   Englar,  Jr.,  Lin  wood, 
Md. 


2884  Eureka  F  e  r  t  i  1  i  z  e  r  C  o., 
Perryville,  Md. 

2833 

288?! 

1 

2835 
2836 
2858, 

285?! 

I 

I 

2671 1  Excelsior  Guano  Co.,  Bal- 
timore Md. 
2882j  Farmers'    Fertilizer  Co.. 
I    Westminster,  Md. 

2881 


2880 
2874 
2751 
28751 
2873| 
27481 


W.  S.  Farmer  &  Co.,  Bal- 
timore, Md. 


Ammoniated  Alkaline 

Guano. 
Corn  and  Oats  

Concentrated  Plant 
Fertilizer. 

No  1  Ammoniated  Bone 
Phosphate, 

No.  2  Ammoniated  Bone 
Phosphate. 

Alkaline  Bone  and  Pot- 
ash. 

Corn  and  Potato  Special. 

Farmers'  Favorite  

Fine  Ground  Bone  

P.  &  P.  Superphosphate, 

Pure  Dissolved  Bone  

Raw  Bone  Phosphate   

Excelsior  Peruvian 

Guano 
No  2  Bone   Phosphate  _ 

No.  3  Bone  Phosphate.... 

XX  Bone  Phosphate  

B,  &  P.  Fertilizer  

Clyde  Brand   

Dissolved  Raw  Bone  

Dissolved  S.  C.  Bone  

Harvest  Queen  


Place  of 
Sampling. 


Baltimore  

Baltimore  

Baltimore  

Linwood  

Linwood  , 

Perryville.:  

Perryman  

Perryville  

Perryville  

Perryville  

Rising  Sun  

Rising  Sun  

Baltimore  

Westminster. 
Westminster 
Westminster. 
Cumberland.. 

Baltimore  

Cumberland . 
Cumberland . 
Baltimore  
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NITROGEN 

Calculated 
as 

AMMONIA. 


C 
3 
O 
lb 


1.89 
2.75 
2.89 
2.22 
1.14 


1.15 
1.59 
4.29 

1.83 
1.70 
4.41 
2.01 
1.75 
1.01 

1.25 
2.81 

1.71 


2i 
1.80 


If 

1 

1 


POTASH, 
K2O. 


c 

3 
O 


1.78 
1.79 
1.39 
1.39 
2.34 
2.16 
2.37 
2.10 


2.04 
3.77 
3.24 
2.97 
3.55 
2.53 
2.84 


2.98 


1 

2 

l.:34 
1.88 

2 


2^ 
2^ 

2i 
2i 


PHOSPHORIC  ACID. 


4.99 

1  9 
.20 

1.82 

2  80 
8.0( 

4  or 

8.94 

2.80 
4.90 
4.37 

.61 
1  G7 
1.79 
1.0 
1.081 
1.26 
8  09 

.76 
1  07 


Available. 


C 
3 
O 
ll. 


9.43 
9.29 
1.76 
12.10 
10.25 
11.58 
10.37 
10.29 

14.27 
13.96 
10.05 
9.7£ 
9.28 
9.19 
9.22 
11.83 
9.04 
12.60 
15.16 
10.08 


11.81 
11.99 

11 

9 

10 

14 
12 
10 
10 

9 

9 

9 
10 

9 
12 
14 
10 


Total, 


£ 
3 
O 


14.42 
11.26 
2.02 
13.42 
12.55 
14.64 
14.42 
14.23 
20.82 
16.57 
18.86 
14.42 
10.40 
10.95 
10.98 
10.28 
12.91 
10.30 
15.69 
15.92 
11.15 


12 
11 
12 
22 
15 
15 
18 

10 
11 
10 
11 
10 
15 
15i 


ll 


03 


a  o 
E  H 
o 
U 


$21.76^16  GO 
22.37  18  20 
12.33 
23.36 
19  44 
14.96 
20.69 
21.58 
26.01 
14.27 
25.18 
21.82 
29.12 
21.41 
20.38 
18.27 
14.79 
18.20 
25.40 
15.16 
20.85 


22.41 
21  (12 
18.40 

18  0') 
21  20 

14  00 
22.20 
21  80 

19.90 
19.75 
17.90 
12  90 
16  90 
23.70 
14  00 

19  9J 
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Table  of  Analysis  and  Valuation  of  Fertilizers  Made  at  the 


No. 


2749 
2743 
2719 
2747 
2750 
2721 


2885 
2900 
2746 
2901 
2815 
2919 
2930 
2717 
2734 
2735 
2686 
2682 
2684 


Name  and  Address  of 
Manufacturer. 


Name  of  Fertilizer. 


VV.  S.  Farmer  &  Co 
timore,  Md. 


Place  of 
Sampling. 


.,  Bal-  Potato  Compound  [Baltimore. 

"    No.  2  Potato  Manure  Baltimore. 

"    No.  1  Potato  Manure  Baltimore. 

"    Pure  Bone  Meal   Baltimore. 

"    Standard  Phosphate  iBaltimore. 


N.  I.  Gorsuch  & 
Westminster,  Md. 


Griffith    &  Boyd, 
more,  Md. 


10  per  cent.    Vegetable!  Baltimore  

Guano.  ! 
S  o  n,  Dissolved   Raw    B  o  n  e  Westminster . 
i  Phosphate. 

"     jPeerless  Fertilizer  Westminster. 

I  ! 
"      [Westminster  No.  8  Bone  Westminster  . 
'  XXXX. 

Balti-  Ammoniated  Bone  Phos-  Fovvblesburg. 
phate. 

jAmmoniated    S  o  1  u  b  1  e  Baltimore  

!  Bone. 

'*     Cereal  Bone  Plant  Food..  Fovvblesburg. 

"    |h.  G.  Acid  Phosphate  Ellicott  City.. 

"     Soft  Ground  Bone  Baltimore  

"      ISpring  Crop  Grower  [Baltimore  


Wm.    R.  Griffith, 

more,  Md. 
Griffith,    Turner  & 

Baltimore,  Md. 


Balti- The  Trucker  "G"  Phos-jBaltimore. 
phate. 

Co.,  Ammoniated  A  1  k  a  1  i  n  e  Baltimore. 
Plant  Food. 
Ammoniated  A 1  k  a  1  i  n  CiBaltimore. 

Plant  Food.  | 
Ammoniated     Butchers'  Beltsville. 

Bone  Phosphate. 
Dissolved  Bone  


Ground  Bone. 


Beltsville.. 
Beltsville.. 
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NITROGEN 

Calculated 

POTASH, 

PHOSPHOHIC 

ACID. 

V  alue  per 
•anteed. 

as 

AMMONIA. 

K2O. 

c 

Available. 

Total. 

Comparativ 
Value  per  T< 
Found. 

No. 

Found. 

Guaranteed. 

Found. 

Guaranteed. 

Insoluble  Fou 

Found. 

Guaranteed. 

Found. 

1 

Guaranteed. 

Comparative 
Ton  Guar 



2749 

1.72 

U 

3.21 

1.05 

10.16 

10 

11.21 

lU 

$21.19 

119.90 

3743 

3.05 

3 

2.81 

2 

1.24 

8.91 

8 

10.15 

9 

23.39 

21.20 

2719 

4.88 

4i 

8.10 

rv 
i 

1.14 

6.90 

8 

8.04 

9 

31.70 

30.70 

2747 

4.01 
3.37 

4 

23.48 
10.69 

22 

27.01 

2750 

2  85 

2.95 

2i 

1.67 

9.02 

10 

11 

24.88 

23.65 

2721 

8.88 

10 

3.48 

3 

i  26 

6.48 

() 

7.74 

7 

38.66 

40.80 

2884 

1.67 

1.40 

2.25 

2i 

1.37 

6.64 

7 

8.01 

8 

16.05 

15  45 

2883 

2.11 
1.51 

2 

1  54 

8.42 
8.55 

9.96 
10.31 

9 

11.15 
14.06 

10.40 

2885 

.41 

,25 

H 

1.76 

H 

9 

12.45 

2900 

2.26 

2 

1.80 

H 

2  34 

9.51 

{) 

11.85 

10 

21.39 

18.90 

2746 

1.02 

1 

2.08 

U 

2  30 

6.88 

7 

9.18 

8 

14.78 

13  50 

2901 

1 

1 

1* 

0  00 

9. Us) 

0 

1R  ftp 

2815 

1  54 

9  30 

13.01 
7.56 
7.94 

14 

14.55 
16.86 
9.53 

15. 
11 

13.01 
25.42 
19.75 

14.00 
22.20 

2919 

3.59 
1.83 

3 

2930 

2 

3.7fi 

4i 

1.5J 

7 

8 

19  50 

2717 

5.1£ 

4i 

2.91 

2i 

1  5( 

6.87 

5 

8.43 

27.62 

23.50 

2734 

1.42 

1 

2.42 

2  8C 

7.2c 

6| 

10.  OC 

17.0C 

12.90 

2735 

1.32 

\  1 

2.4] 

H 

2.71 

6.8C 

9.5] 

7i 

i6.ie 

,  12.90 

2()8( 

)  1.5( 

5  H 

2.52 

2  6f 

7.82 

9 

10.42 

\  10 

18.02 

1  17.40 

268^: 

}  2.3S 
t  4.8' 

)  2 

2.7^; 

I  9.9S 

)  9 

12.7] 
23.8^ 

I  10 

20.6^ 
25.7C 

'  17.40 
)  

268^ 

r  4 

)  20^ 
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MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 

Table  of  Analysis  and  Valuation  of  Fertilizers  Made  at  the 


No. 


Name  and  Address  of 
Manufacturer, 


Name  of  Fertilizer. 


Place  of 
Sampling. 


2683  Griffith.    Turner    &    Co. , ;H.  G.  Acid  Phosphate       Beltsville  . 

i    Baltimore,  Md. 
2759  "  Soft  Ground  Bone  iBallimore. 


2894; 


Soluble  Bone  Phosphate. 


Glyndon   

Baltimore  

Gaithersbure. 


Columbia  Gem  ^  jBaltimore. 


2928  Griffith  &  Lvtle,  Baltimore  Standard  Bone  Phosphate 
:  Md. 

2830  S.M.  Hess  &  Bro.,  Phila- Potato   and  Truck 

delphia,  Pa.  '  Manure. 

2732  Joshua  Horner,  Jr.,  &  Co,,  Ammoniated   Raw  Bone^ Baltimore.... 

,    Baltimore,  Md.  Superphosphate.  [ 

2704|  •'  Dissolved   S  1  a  u  g  h  t  e  r, Baltimore.... 

House  Bone  Dust. 
2705  '  "      Slaughter    House    Bone  Baltimore .. 

I                                        I  Dust. 
2731  *'     jThe  Cultivator  i Baltimore  ... 

'  !  I 

2839  Hubbard    &    Co.,   Balti- Buyers' Special  Mixture.  iXorth  East, 
more,  Md. 

2737 
2739 
2712 
2697: 
2821 
2816 
2736 
2766 
2738 
2822 


Dissolved  Raw  Bone.. 
IXL  Superphosphate. 


Baltimore. 
Baltimore 
Baltimore.. 


2856;  M.   P.   Hubbard    &  Co. 
Baltimore,  Md. 


H.  G.  Soluble  S.  C.  Phos- 
phate. 

Oriental    Phosphate    for  .Mt.  Airy  

Wheat  and  Grass.  ' 
Soluble  Bone  and  Potash.  Baltimore  ... 

Standard  Bone  S  u  p  e  r -  Baltimore... . 

phosphate.  j 
Truckers'  7  per  c  e  n  t.|Cambridge. 

Royal  Seal  Compound  j 
Western  Ground  Bone  jBaltimore  

Wheat  Growers' Jewel  ....|Mt.  Airy  

Ammoniated    Bone   and  Rising  Sun. 
Potash. 
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No. 


NITROGEN 

Calculated 
as 

AMMONIA. 


POTASH, 
K2O. 


c 

3 
O 


c 

3 

o 
It. 


2759 
2894 
2928' 
2830 
2T32! 
2704 
2705 
2731 
2839 
2737 
2739 
2712 
2()97 
2821 
2716 
2736* 
2700 

I 

2738i 
28221 
3856 


171 


1.82 
2.37 
2.57 
3.12 
6.67 
1.45 


2i 
2i 
0 
2^ 


2.95  

.85  \ 
2.76  2.75 
2.18  2 


1.44! 


1.70  U 

2.75  H 

6.31  0 

2.15  2i 


1.81  2i 

3.67   

1.58  U 

2.28  If 


2.31  2 

6.38  7 

2.73  3 

1.61  H 

1.05  1 


1.60  H 

1.83  2 

2.26  2 

4.831  4 


1,74  U 
2.22!  H 


PHOSPHORIC  ACID. 


^  Available. 


C 
3 
O 
li. 


1.34  13.85| 
5.3o'  7.15' 
1.4510.18 
2.29|  9.58| 
.71  9.861 
1.99  8.73 

i 

2.63  10.43 


2.28  9.25 
1.42  8.37' 
1.52  9.11[ 
2.11  10.64 
1.69  7.97 
2.40  13.78 
1.66  8.80 
1.63  10.981 
.8910.32| 
3.31!  6.67 


2.11!  9.53 

i 

1.81  8.09 


14 
10 
9 

9 
8 
8 
12 


Total. 


C 
3 
O 


H 
10 

7 
14 
8 

10 
9 


10 

8 


15.19 
12.45 
11.63 
11.87 
10.57 
10.72 
13.06i 
19.45j 
11.53 

9.79 
10.63 
12.75 

9.66 
16.18 
10.46 
12.61 
11.21 


17.64 
11.64 
9.90 


15 
11 
10 
10 


12 
15 
20 
9 


©o 

g.a-3 
0« 


s  6 

Cu  O 

S  H 

c 
U 


$13.85114.00 
25.89  24.60 
12.46  10.90 
21.08  18.90 
25.68  21.60 
21.53  22.00 
23.46  23.70 

27.23   

18.63  19.60 
23.41  


10 

15.97 

13.80 

10^ 

22.32 

20.55 

H 

19.39 

17.05 

13.78 

14  00 

10 

17.48 

18.30 

lU 

13.46 

12.60 

10 

22.10 

19.40 

33.96 

31.00 

14 

14.79 

11 

19.28 

18.60 

16.17 

15.00 

>4 
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Tabic  of  Ajialysis  and  Valuation  of  Fei'Hlize7's  Made  at  the 


No. 


Name  and  Address  of 
Manufacturer. 


Name  of  Fertilizer 


Place  of 
Sampling. 


■2812  M.    P.   Hubbard   &  Co.; 

i    Baltimore,  Md. 
•>695i  ^ 

-28  U 

2811 

2855 

2727 

2902 

2728 

2758 


Celebrated  Bone  Super- Jessups  

phosphate. 
Farmers"  Acme    Fertili-  Baltimore... 

zer. 

Farmers'  Old  Economy....  Rising  Sun. 
Genuine  Pure  Raw  Bone..  Jessups  


"     iHarvest  King  for  Wheat  Rising  Sun  

I    and  Grass. 
"      H.  G.  Soluble  S.  C.  Phos-  Baltimore....... 

I  phate. 

"  "     Soluble  Bone  and  Potash, Fowblesburg 

Randolph  H  u  m  p  h  r  e  y  s,  Our  Fish  Mi.xture  Baltimore  

Salisbury,  Md.  I  j 

"  *'  Our  Mixture  B  'Baltimore  


2876  C.  M.  Keedy,  Keedysville,  Bone  Meal  .Keedvsville  

Md. 

Money  Saving  Fertilizer..  Keedysville. 


2877 

2742  S.  L.  Lamberd  Co  ,  Balti- Boss  Fertilizer  iBaltimore. 

more,  Md, 

Special  Potato  Grower  Baltimore. 


2763 
2819 
2903 
2888 
2820 
2878 
2806 
2710 
2838 


Lazaretto  Guano  Co.,  Bal  Alkaline  Phosphate   Mt  Airy. 

timore,  Md. 

Ammoniated  Bone  Phos-  Hampstead 
phate. 

Pure   Dissolved  AnimalMedford  

Bone.  I 

Pure    Dissolved    S.    C  |Mt.  Airy  

i    Bone.  I 
Lister  Agr'l  and  Chemical  Ammoniated  Diss  o  1  v  e diChewsville.. 


Co.,  Newark,  N.  J. 


Bone. 

Celebrated  Ground  Bone  Laurel 


Harvest     Queen     Phos-  Baltimore  

phate.  i 
I    Increase    C  r  e  scent  North  East.. 

Bone  Dust.  ! 
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NITROGEN 

Calculated 

POTASH, 

[              PHOSPHORIC  ACID. 

0  ft 

as 

AMMONIA. 

K2O. 

s 

Available. 

Total. 

ComparatDv 
Valus  per  Ti 
\  Found. 

Value 
mteed 

No. 

Found. 

1 

Guaranteed. 

Found. 

1 

Guaranteed. 

Insoluble  Fou 

Found. 

1 

Guaranteed. 

Found. 

Guaranteed. 

Comparative 
Ton  Gnar.i 

2.72 

~\ 

2.13 

0 

1.70 

10.87 

9 

12.63 

10^ 

$24.32 

$21.20 

2095 

2.05 

0 

2.25 

0 

1.82 

8.68 

10.50 

19.91 

17.30 

2854 

80 

.  WW 

X 

1  93 

^2 

1.69 

8  12 

9  21 

10 

1  15. OS 

13.80 

oQi  1 

4.61 
1.36 

4 

1 

20.02 
11 11 

XX.  XX 

20i 
10^ 

24.47 
18.70 

2.02 

■■•2 

1.23 

9.88 

0 

17.70 

2727 

.95 

14.78 
9.34 
8.89 

14 

15.73 

10  59 

Xw.  WW 

12.50 

14.78 
j  11.91 
21.19 

14.C(» 
11.80 
18.70 

2902 

2  07 
1.33 

0 

1.25 
3.01 

<j 
8 

ll 
9 

2.34 

2i 

1 

07"^ft 

2.69 

3 

1  65 

X.  WW 

1.57 

10.62 

8 

19  19 

la.  Iw 

9 

23.40 

20.70 

2.40 
.97 

2 

24.66 
12.04 
10.51 

23 

26.93 
19.30 
22.27 

2877 

u 

4 

3.74 
.72 

3 

2.99 

9.05 
7.67 

9 

18.30 

0  710 
~  ( -±4. 

3.55 

1 

2.84 

9 

22.00 

2703 

1.98 

U 

4.57 

4i 

2.45 

8.20 

10.65 

22.73 

18.00 

2.08 

2 

1.04 

11.25 

11 

12.22 

13.75 

13.00 

2903 

1.07 

1 

2.26 

3 

1.73 

9.08 
12.27 

9  . 

10.81 
13.74 

17.41 
23.40 

15.80 

Oftftft 

2.60 

2i 

1.47 

15 



17 

20.70 

2820 

1.24  14.15 
2.72  10.03 

14 

9 

15.39' 
12.75 

14.15  14  00 
22.14  20.10 

2878 

2.26 

2.20 

1.69 

H 

11 

•2800 

3.74 
2.06 

1 

5.79  8.13 
2.3410.37 

13.93 
12.71 

12 
11.20 

24.46 
22.24 

16.95 
17.24 

2710 

2.22 

2 

9.20 

2838 

3.38 

n 

8.02 

6.30 

14.92 

11 

22.87 

14.85 
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Table  of  Analysis  and  Valuation  of  Fertilizej's  Made  at  the 


No. 


Name  and  Address  of 
Manufacturer. 


Name  of  Fertilizer. 


Place  of 
Sampling. 


i 

21>27  Lister  Agr'l  and  Chemical. Potato  No.  2  Fertilizer  

Co.,  Newark,  N.  J.  \ 
2726i     "  "  "         Special  Potato  Fertilizer. 

2667|  "  Standard  Pure  Bone  Su- 

perphosphate. 

2803  T.  H.  Longfellow,  Greens-  Farmers'  Delight  No.  1.. 

boro,  Md. 

2804  "         "  "       Farmers'  Delight  No.  2. 

2021  Mape's  Formula  and  Peru-  Complete     Manure  for 

vian  Guano  Co.,  N.  Y.        Light  Soils. 
292C      "  "       '*  Manure  for  Potatoes  

2937  Md.  Grange  Agency,  Balti-  Corn  and   Potato  Phos- 

more.  Md.  phate. 
2733;       "       "  "        "     Dissolved  S.  C.  Bone  

2910: Wm.  McKenney,  Centre- Corn  Fertilizer, 
j    ville,  Md. 

2810:Md.  Fertilizer  Co.,  Balti-  Bone  Superphosphate  

more,  Md. 

2932        "       "  "        "     Dissolved  Phosphate  

2808|               "  "        "    Globe  Complete  Manure. 

2745;       "       "  "        "     Linden  Superphosphate... 

2809|  "     Potato  Food  

2892;       "        "  *'      ."     Pure   Dissolved  Animal 

I  Bone. 
2670i       "        "  "       "     Sangston's    Cereal  and 

;                                             Plant  Food. 
2889  Medford    Fertilizer     Co.  No.  3  Bone  Phosphate  

,    Medford,  Md. 
2893  F.  Mehring,  Bruceville.Md.  No.  2  Ammoniated  Snper- 

phosphate. 

2917jMiller  Fertilizer  .Co.,  Bal-  Ammoniated  Dissolved 
I    timore,  Md.  Bone  Phosphate. 

"  "       "   Clinch  Phosphate  ~ 

i 


Baltimore  , 

Baltimore  

Baltimore..  

Greensboro  .. 
Greensboro  .. 

Baltimore  

Baltimore  , 

Baltimore  

Baltimore  

Baltimore  

Laurel  , 

Baltimore  

Laurel  

Baltimore  

Laurel  

Linwood  

Baltimore  

Medford  

Bruceville  

Baltimore  

Fowblesburg 
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NITROGEN 

Calculated 

POTASH, 

as 

AMMONIA. 

K2O. 

No. 

Found., 

Guaranteed. 

Found. 

Guaranteed. 

•-2027 

2.63 

2.20 

4.29 

4 

2726 

2.08 

2 

3.55 

3 

2G67 

3.07 

2.85 

2.20 

U 

2803 

.78 

1 

2.10 

0 

.55 

i 

1.80 

1 

2921 

6.02 

() 

7.44 

6 

4.80 

4i 

7.57 

6 

1.20 

1 

2.39 

2i 

2733 

on  in 

.31 

1.13 
2.13 

2810 

2803 

2.12 

2 

1.87 

U 

2745 

2.45 
10.17 

2i 
10 

2809 

2.26 

2i 

2892 

3.27 
1.53 

2i 

u 

2670 

2.24 

2ir 

2889 

1.40 

1 

2.48 

21 

■3893 

1.69 

1 

•  1.00 

f 

2917 

2.94 

2i 

2.53 

;2899 

1.13 

1 

1.93 

U 

PHOSPHORIC  ACID. 


1.34 

2  43 
2.50 
1.12 
.97 
1.76 
2.05 
1.5 


1.55 
1.94 
2.60 
4.41 
2.16 
2.65 
4.03 
4.19 
1.14 
2 

1.57 

1  68 


Available. 


£ 
3 
O 


11.59| 
9.48' 
IO.30I 
8.45 
6.92 
7.37 
8.50 
5  10.25 


22  16.09 


11.17 
11.84 
14.07 
7.58 
11.77 


8.831 
11.34 
9.49 
9.81 
5011.76 
10.73 
7.98 


8 

10 

8 
8 
6 
8 
9 

14 

10 
I4i 

9 
11 

6 
12 
10 

5 

9 

9 


Total. 


£ 
3 
O 
ll. 


12.93 
11.91 
12.80 
9.57 
7.89 
9.13 
10.55 
11.80 
16.31 
12.72 
13.78 
16.67 
11.99 
13.93 
11.48 
15.37 
13.68 
10.95 
14.26 
12.30 


11 

m 

10 

12 

71 


11 


lOi 
9 


$26.89 121.70 


22.63 
25.27 
15.25 
12.33 


19.20 
23.25 
15.20 
12.70 


35.40  32.40 


34.19 
19.22 
16.09 
16.39 
14.75 
14.07 
19.99 
15.08 
31.17 
25.86 
20.73 
19.13 
21.68 
25.17 
15.91 


29.10 
17.65 
14.00 

12.40 
14  50 
18.00 
13.90 
24.85 
21.90 
18.60 
11.75 
14.55 
20  70 
14.10 
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MARYLAND  AGRICULTURAL  EXPERIMENT  STATIO^^. 

Table  of  Analysis  and  Valuation  of  Fertilizers  Made  at  tiie 


No. 


Name  and  Address  of 
^Manufacturer. 


Name  of  Fertilizer. 


Place  of 
Sampling. 


2756 
28G5 
2754 
2700 
2755 
2701 
274J 
2929 
3213 
2864 
2740 
2669 
2823 

2879  H.  S 


Miller  Fertilizer  Co.,  Balti- Dissolved  Raw  Bone  Baltimore. 

more,  Md.  I 

"       "    Dissolved  S.  C.  Bone   Cambria- 


Ground  Bone  Baltimore.. 

I 

Harvest  Queen  Phosphate  Baltimore. 

Hustler  Phosphate  Baltimore. 

No.  1  Potato  Phosphate....  Baltimore. 

No.  2  Potato  Fertilizer  Baltimore. 

Pure  Bone  Meal  Baltimore. 


Robinson's  Tomato  Fallston. 
Grower. 

Special  Potato  Fertilizer..  Cambria 


Special  Tomato  Grower..  Baltimore. 

Standard  Superphos  -  Baltimore., 

phate  of  Lime. 
Sulivan's  Sure  Success  iMonrovia. 


Miller  &  Co.,  New-'Ammoniated  Dissolved  Chewsville. 

ark,  N.  J.  Bone  Phosphate  j 

2668  Monumental  Chemical  Co.,  Monumental      P  o  t  a  t  olBaltimore... 

Manure.  i 
Special  for  Tobacco  BedslBaltimore... 


Baltimore. 

2672  W.  H.  Moore  &  Co.,  Balti- 
more, Md. 

2724  G.  R.  Movvell,  Glencoe, 
Md. 

2922  Mt.  Airy  Manufacturing 
Co.,  Baltimore,  Md. 

2936 

2799  " 
269S 


Dissolved  S.  C.  Rock. 


Garden  and  Truck  Fer- 
tilizer. 
Insula  Guano  


Mixture. 


Piedmont   Potato  Pro 
ducer. 


Baltimore. 
Baltimore. 
Baltimore. 

Denton  

Baltimore. 


BULLETIN-,  XO.  40,  AUGUST,  1896. 
Maryland  Agriculiural  College,  AfarcJi  fo  July,  i8g6,  Continued. 


89 


NITROGEN 

Calculated 
as 

AMMONIA. 


c 

3 
O 
b. 


2.72 


3.11 
1.48 
1.23 
4.77 
2.25 
3.60 
3.78 
.83 
3.00 


8 

u 

1 

2 
4. 

4 
1 

3 


2.87  2.85 


2.01 

2.59 

1.20 
« 

7.07 

4.36 
.52 
1.31 
3.13 


2 

2.55 
1 
7 

3 


POTASH, 
KjO. 


PHOSPHORIC  ACID. 


c 

3 
O 
ll. 


Available. 


Total, 


C 
3 
O 
ll. 


c 

3 

o 


2.59  2i 

2.72  2i 

7.32!  T 

4.12  4 


4.43 
5.09 
3.30 
2.33 
2.42 

4.52 
2.46 

3.15 
2.20 
1.84 
5.79 


2i 
5 
3 

2i 


1  44  11.71 


1  59 


1.80 
1.25 
1.42 
1.40 


15.09 


11.26 
9.96| 
8.13 
8.74 


3  01 


6.611 


1.74  8.05 


1.69 
2.91 
1.66 


8.58 
10.86 
8.85 


2  31  9.66 


5  04 
.60 


1.63 
1.30 
1.81 
1  77 


8.74 
6.56 


1.20  13.56! 


8.67 
5.21 
4.30 
6.80 


10 
0 
8 
8 


10. 

^ 

8 
10 

10 

t» 

5 
14 

8 


13.15 
16.68 
16.90 
13.06 
11.21 
9.55! 
10.14 
26.40 
10.52 
9.79 
10.27 
13.77 
10.51 
11.99 
13.78 
7.16| 
14.76 
10.30 
6.51 
6.11 
8.57 


C8»."0:>  = 


14  $23.07|22.5a 


15.09 

14.00 

I.'). 

20.96 

lU 

21.62 

18.90 

10  ; 

19.11 

16.1).> 

n 

32.26 

30.70 

9 

22.20 

20.20 

20 

30.37i  

26.05 

2G.2.> 

9 

18.28 

17:0a 

9i 

23.61 

22.5a 

lU 

24.72 

24.0(1^ 

U 

20.07 

18.50 

lU 

20.78 

20.5.5 

23.63 

14.80' 

31.90 

29.00 

15 

13.56 

14.00 

27.61 

21.60 

7 

10.79 

10.70 

12.02 

7 

24.40 

22.20 
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MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 

Table  of  Analysis  and  Valuation  of  Fertilizers  Made  at  the 


No. 


2':07 
2703 
2913 
2698 
3134 
3113 
3257 
3258 
31.36 
317 
3158 
3152 
3157 
3153 
3155 
3154 

mm 

3123 
3147 


Name  and  Address  of 
Manufacturer, 


Name  of  Fertilizer. 


Mt.    Airj'    Manufacturing  Piedmont  Pure  Raw  Bone 
Co.,  Baltimore,  Md.  Mixture. 
"  "  Piedmont  Special  for  To 

bacco  Beds. 

"  "  "  !  Piedmont    Star  Soluble 

!    Eone  and  Potash. 
"  "  "  jS.  C.  Bone  Phosphate  


Natural   Plant  Food  Co..  Natural  Plant  Food  

Washington,  D.  C. 
J.  B.  Nichols  &  Son,  Balti-  Farmers'  Friend  Guano. 

more,  Md. 

Nickerson  Fertilizer   Co.,  Bone  and  Potash  

Easton,  Md. 

Corn  Guano  


High    Grade  Vegetable 

Compound. 
Truck  Guano  


Northwestern  Fer  t  i  1  i  z  e  r  Horseshoe    Brand  Am- 
Co.,  Chicago,  111.  |    moniated  Dis  Bone. 

Horseshoe   Brand  Chal- 
lenge Corn  Grower. 
Horseshoe    Brand  Fine 

Raw  Bone. 
Horseshoe  Brand  Potato 

Grower. 
Horseshoe  Brand  Prairie 

Phosphate. 
Horseshoe    Brand  Pure 

Ground  Bone 
Horseshoe    Brand  Ral- 
'    ston's  Bone  Meal. 
G.  Ober  &  Sons  Co.,  Balti-  Dissolved     Bone  Phos- 
more,  Md.  phate. 

"       *'     Dissolved    Bone  Phos- 
phate and  Potash. 
^176i       "  '        *•     Farmers'  Mixture   


3125 


iFarmers'  Standard  Am 
'    moniated  Phosphate. 


Place  of 
Sampling. 


Baltimore  

Baltimore..  

Baltimore  

Baltimore  

Baltimore  

Baltimore  

Baltimore  

Baltimore  

Baltimore  

Rockville  

Laurel  

Laurel  

Laurel  

Laurel  

Laurel  

Laurel  

Laurel  

Baltimore  

Baltimore  

Gaithersburg. 
Baltimore  
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No. 


NITROGEN 

Calculated 
as 

AMMONIA. 


POTASH, 
KiiO. 


PHOSPHOHIC  ACID, 


Available. 


C 
3 
O 
II. 


2707 
2703 
2013 
2098 
3134 
3113 
3257| 
3258 


3157 


5.01 


3153  3.29 

I' 

31551  2.99' 

3154  4.64 
^156|  5.11 

3123  1 

3147i  I, 

3176||  2.09 


3125i 


■  <u 

i  I 

h.  C 


£ 
3 
O 

IL 


1.24 

1 

1.03 

1 

1  3.44  8.91 

j 

6.64 

2.40 

o 

.8(5  6.41 

5 

2.09 

o 

I.OHIO.OO 
2  03  13.48 
21  45  1.90 
2.55  8.81 

10 
i:'. 

1 

...  1  

*1 

3.56 

3i 

4.66 

S  50 

.80 

\ 

3.07 

2.01)  9.77 

s 

.85 

1 

2.70 

3 

1 9.78 

2.62 

4 

3.02 

(5 

2.4!)  8.50 

5 

2.17 

2* 

3.89 

3 

1.08  9.11 

10 

3.20 

2i 

1.22 

.54 

3.21  8.41 

s 

3.28 

2i 

1.05 

.54 

4.51  7.80 

s 

2.50 


2.58 


2.09  2 
2.18  U 
2.35  U 


4.23  6.72 
4.40  7.47 


1.04 

15.88 

14 

1.24 

13.79 

10 

2  51) 

9.57 

8 

2.49 

8.79 

s 

Total. 


C 
3 
O 

IL 


12.35 
7.27 
11.66 
15.51 
23.35 
11.36 
11.86 
11.55 
10.99 
10.79 
11.62 
12.31 
22.25 
10.95 
11.87 
23.33 
22.65 
16.92 
15.03 
12.16 
11.28 


1 1 

$17.5C|14.so 

<! 

29.  (iO 

12 

lA,  (3 

1 2 .  SO 

1  \ 

1  9  do 

13.00 

2 1 . '  »o 

S  «)-} 

25.95 

!) 

14.70 

18.03 

15.00 

(i 

10 

22.66 

22.50 

12 

:  23.08 

20  04 

12 

'  22.96 

20  04 

oo 

29.70 

22.97 

19.40 

•> 

20.57 

15  00 

IS 

30.70 

13 

27.93 . 

1(U 

15.88 

14.00 

12 

16.38 

12  SO 

Hi 

21.48 

19.20 

10+ 

22.13 

18.(>0 

♦Guaranteed  as  Insoluble. 
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Table  of  Analysis  and  Valuation  of  Fertilizes  Made  at  the 


No. 


810G 

3104 
3110 
3143 
3139 
3148 
3249 
3103 
3247 
3259 
3115 
3240 
3262 
3268 
3144 
3209 
3210 
3141 
3212 
2707 
2708 


Name  and  Address  of 


Manufacturer. 


Name  of  Fertilizer. 


Place  of 
Sampling. 


G.  Ober  &  Sons  Co.,  Balti-  Special  Ammoniated  Dis- 
more,  Md.  solved  Bone. 

"     Special    Compound  for 
Tobacco. 

"  "       "     Special  Potato  and  \'ege- 

table  Fertilizer. 
Patapsco  Guano  Co.,  Ral-  Ammoniated   Corn  Fer 
more,  Md.  tilizer. 

"    Baltimore  Soluble  Phos- 
phate. 

"   Coon  Brand  


Dissolved  Raw  Bone. 

Early  Trucker  

Grans:e  Mixture  , 


Wm.  A.  Pleasants,  Balti-  Bone  and  Peruvian  Pro- 


more,  Md. 


R.  H.  Pollock 
Md. 


ducer. 

High  Grade  Acid  Phos., 
or  Dis.  S.  C.  Rock. 

.Mixture  No.  2  for  Corn 
and  Oats 

Pure  Dissolved  Bone  


Special  Corn  Fertilizer. 
Baltimore,  Accomac  Trucker  


Ammoniated  Bone  Phos- 
phate. 

Dissolved  Animal  Bone.... 


Dissolved  S.  C.  Bone 
Ground  Animal  Bone. 
Soft  Ground  Bone  


Special    Potato  and  To- 
bacco. 


Baltimore  

Baltimore  

Baltimore  

Baltimore  

Baltimore  

Baltimore.!  

Cockeysville. 

Baltimore  

Cockeysville. 

Baltimore  

Baltimore  

Baltimore  

Baltimore  

Baltimore  

Baltimore  

Belair  

Belair  

Baltimore  

Fallston  

Cambridge.... 
Cambridge.  ... 


BULLETIis^, 
Maryland  Agricultural  College, 


XO.  40,  AUGUST,  1896. 
March  to  July,  i8g6,  Continued. 


9a 


NITROGEN 

Calculated 

POTASH,  1 

as 

KoO. 

AMMONIA. 

No. 



1  Found. 

Guaranteed, 

Found. 

a; 

6 

3106 

1.75 

2.27 

H 

3104 

3.08 

2 

4.04 

2.30 

3110 

3.23 

3 

4.63 

4 

3143 

1.59 

u 

2.12 

0 

3139 

1.75 
3.33 

u 

3 

3148 

1.16 

1 

3249 

2.99 
4.62 

3103 

5 

5.31 



5 

3247 

2.07 

2 

2.36 

u 

3259 

4.60 

5 

8.07 

0 

3115 

1 

3240 

2.00 

1 

3.09 

o 

3262 

2.22 

2 

3268 

2.57 

3 

2.67 

3144 

5.02 

5 

5.37 

5 

3200' 

2.06 

2 

2.92 

o 

! 

3210 

2.94 

2i 

1 

3141: 

3212 

5.05 
3.00 

4 

2767 

3 

! 

2768 

2.61 

3.44 

3 

PHOSPHORIC  ACID. 


.93 
1.80 


1.34  10.62 


1.20 


50  13.09 


1.04 


4.96  11.74 


1.76 


1.19 
1.52 


2.95 
1.36 
1.15 
1.88 
3  03 
.90 

5.99 
1.34 


Available. 


Total, 


C 
3 
O 
L. 


11.24 
8.77 


9.53 


8.91 


8.13 


1.48  10.02 


9.81 
14.811 


6310.69 


9.66 
9.44 
8.22 
11.10 
13.29 
15.42 

9.50 
9.08 


6 
8 
8 
9 

10 
8 
12 

10 
t 

14 
10 
15 
() 
9 
10 
12 
14 

14 
10 


Found. 

Guarantee( 

1 

12.17 

8| 

10.57 

10 

11.96 

9i 

10.73 



13.59 

12 

1  9.95 
!  16.70 

13 

Q  ftQ^  

11.50 

12^ 

'11.00 

11 

16.33 

15 

11.32 

12.61 

15 

10.80 

10 

9.37 

10 

1298 

11 

16.32 

12 

16.32 

16 

22.42 

22 

15.49 

14 

10.42 

11 

if 


(U 

V 

> 

> 

'O 

c 

a 

o 

£ 

f-' 

o 

U 

!$21.57$14.S5 
24.881  19.10 


27.86 
19.05 
17.76 
18.12 
26.04 
30.00 
21.48 
34.34 
14.81 
22.30 
20.02 
22.52 
30.98 
23.55 
26.59 
15.42 
27.48 
23.99 
22.97 


23  50 
16.55 
15.04 
15.60 
21  00 
28.40 
21  00 
34.80 
14.00 
17.00 
24.00 
21  60 
31.40 
20.60 
21.90 
14.00 

25  80 
23  10 
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MARYLAND  AGRICULTURAL  EXPERIMEl^T  STATION". 

Table  of  Analysis  and  Valuations  of  Fertilizers  Made  at  the 


No. 


3140 
3264 
3101 
3111 
3117 
3270 
3112 
3251 
3167 
3178 
3181 
3166 
3169 
3171 
3179 
3361 
3145 
3263 
3260 
3211 
3208 


Name  and  Address  of 
Manufacturer. 


Name  of  Fertilizer. 


Place  of 
Sampling. 


R.  H.  Pollock,  Baltimore, 
Md. 


Powell  Fertilizer  &  Chemi- 
cal Co.,  Baltimore,  Md. 


Ramsburg   Fertilizer  Co., 
Frederick,  Md. 


Rasin  Fertilizer  Co.,  Balti 
more,  Md. 


Henry  Reckard  Manufac 
turing  Co.,  Belair,  Md. 


Special   Potato  and  To-  Baltimore  

mato  Fertilizer. 
Special  Wheat  Grower  Baltimore  

Superior  Corn  and  To-  Baltimore  

mato  Fertilizer.  \ 
Dissolved  S.  C.  Bone  Baltimore  

Green  Bag  Baltimore  

Potato  Producer  Baltimore  ... 

Red  Bag   Baltimore  

Spring  Crop  Producer  Baltimore  

Corn  and  Potato  Fertili  Mt.  Airy.,  

zer 

Dissolved  Animal  Bone....jSilver  Springs  

Dissolved    Bone    Super-  Silver  Springs  

phosphate. 

Excelsior  Plant  Food  Mt.  Airy  

Excelsior    Plant  Food—  Mt.  Airy...  

Tobacco. 

Old  Virginia  Compound..  Frederick  

Pure  Raw  Bone  Silver  Springs  

Acid  Phosphate  Baltimore  

Bone  and  Potash   Baltimore  


Empire  Guano  

Truck  Guano  

Animal  Bone  Phosphate. 


Baltimore 
Baltimore. 
Fallston.... 


Dissolved  S.  C.  Bone  jBelair.. 
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No. 


3140 
3264 
3101 
3111 
3117 
32701 
3112 
3251 
3167 
3178 
3181 
3166 
3169 
3171 
3179 
3261 
3145 
3263 
3260 
3211 
3208 


NITROGEN 

Calculated 
as 

AMMONIA. 


POTASH, 
KoO. 


Found. 

1 

Guaranteed. 

j  Found. 

Guaranteed. 

2.41 

2i 

2.62 

3 

1.15 

1 

4.00 

2 

1.32 

1  , 

3.54 

2 

0 

Q 
O 

1  O"? 

0 

2.34 

2 

2.13 

2 

2.32 

2 

1.23 

2.36 

1.28 

1 

2.07 

2 

3.10 





2.66 

2 

1.32 

1 

2.43 

2 

1.85 

1 

1.47 

1 

1.61 

2 

3.78 

1.14 
2.06 

u 

2.84 

2  43 

3.34 

4 

2.71 

2 

1.20 

1 

3.60 

PHOSPHORIC  ACID. 


1  30 

1  23 
.97 

2  30 

2  S3 
1.79 
2.94 
1.76 
4  02 
4.50 
1.00 
3.46 
3.59 

3  06 


.31 

1 

2.84 
1.10 
1.18 


Available. 


C 
3 
O 
li. 


9.28 
9.08 
8.34 

13.76' 
5.28 
8.56 
7.45 
7.44 
8.60 

11.79! 

14.46 
9.51 
9.25' 
9.60 


15.93 
3612.07 
8.76 
10.04 
8.72 
14.43 


10 
9 
1» 

13 
5 
8 
S 


Total. 


C 
3 
O 
Ik 


10.58 
10.31 

9.31 
16.061 

8.11'.. 
10.35.. 
10.39j  . 

9.20L 
12.62^ 
16.29; 
15.46| 
12.97 
12.84 
12.661 
25.00;.. 
16.24] 
13.43i 
11.60 
11.14 

9.90 
15.40 . . 


11 
10 
10 

ir, 


11- 


$21.77$23 
19.09 
18.09 
13.76 
34.92 
17.37 
19.41 
16.04 
18.64 
26.24 
14.46 
22.79 
22.39 
19.37 
30.61 
15.93 
13.75 
22.79 
25.44 
18.37 
14.43 


> 

a  o 
E  H 
o 
U 


3.U> 
16  40 
16.40 
13.00 
32.00 
17.60 
17.60 


15.20 
19.80 
14.00 
19.00 
19.00 
15.80 


14.00 
13.90 
19.50 
23.00 
14.10 
14.00 
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Table  of  Analysis  and  Valuation  of  Fertilizers  Made  at  the 


No. 


2757 
3150 
3127 
3128 
3100 
3237 
3236 
3238 
3233 
3227 
0226 
3230 
3231 
3229 
32B2 
3196 
3182 
3199 
3192 
3194 
3191 


Name  and  Address  of 
Manufacturer. 


Henry  Reckord  Manufact- 
uring Co.,  Bel  Air,  Md. 


Rinehart  &  Clem  son. 
Union  Bridge,  Md. 


H.    S.    Roberts    &  Co. 
Westminster,  Md. 


Name  of  Fertilizer. 


Fine  Ground  Bone  

Fine  Ground  Bone  

Raw  Bone  

Raw  Bone...  

Special  Compound  

No.  2  Bone  Phosphate. 
No.  3  Bone  Phosphate. 


Place  of 
Sampling. 


Dissolved  Animal  Bone.... 

iDissolved  S.  C.  Bone.  

iGovernor  

Leader   

Special  Potato  Manure  

Super  ,  

Super  "A"  

Vine  and  Vegetable  

Scott  Fertilizer  Co.,  Elk- Pure    Dissolved  Animal 


ton,  Md. 


Bone. 

Pure  Ground  Bone  

! Potato  Fertilizer  No.  2  

Standard  Phosphate  

Sure  Growth  Compound- 
Sure  Growth  Superphos- 
phate. 


Baltimore  

Churchville  

Baltimore  

Baltimore  

Baltimore  

Union  Bridge'. 
Union  Bridge.. 

Middleburg  

Westminster... 
Westminster.. 
Westminster- 
Westminster... 
Westminster... 
Westminster... 
Westminster.. . 

Elkton  

Aberdeen  

Rising  Sun  

Elkton  

Elkton  

Elkton  
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;  NITROGEN 

i  Calculated 

'ii  as 

i  AMMONIA. 


No. 


O 


2757 
3150 
3127 
3128 
3100 
3237 

i 

3236' 

3238 

3233  . 

3227 

322t; 

3230 

3231  . 

32211 

3232 

3196 

3182 

3190 

3192 

3104 

3191 


4.17 
3.51 
5.10 
5.37 


3 

5.29 


2.05  2.03 

2.12  1.55 

1.83  f 

2.14  2 


POTASH, 
K,0. 


PHOSPHORIC  ACID. 


c 

3 
O 
b. 


2.53    2  1:5 
1.98  2i 
2.69  3.21 


1.07 

U 

2.78 

.83 

1 

1.58 

2.50 

4.87 
.25 

.78 

1.53 

1 

4.98 

•3 

6.91 

,s 

2.50 
4.9C 
2.74 

2i 

4 

0 

6.07 

4 

1.76 

2.81 

3.99 

5.27 

2.72 

0 

2.64 

0 

Available. 


Total. 


-  C 
3 

Z  O 


c 

3 

o 


©o  .  - 

*-  o  c  " 

O-  ^  = 

>  5  ' 


24.64  25 
23.43  2-. 
19.41  2<» 

19.93  2o.;j.s 


$29.51 
28.20 
23.71 
24.04, 


1.3i» 

9.42 

lO.r.i; 

10.72 

13  IS 

20.76 

22.52 

l.<iT 

8.48 

8.27 

10.15 

!) 

19.52 

17.«;7 

1  2it 

7.52 

8  01) 

8.81 

17.97 

15.17 

1  2:; 

13.62 

12 

14.85 

13 

23.50 

20.40 

1.42 

10.98 

13 

12.40 

15 

10.98 

13.  (K) 

2  Sli 

9.49 

12.38 

»  1 

i  19.11 

17.20 

:;.<;i 

8.05 

11.66 

15.99 

14.10 

2.7»"> 

8.22 

10.S8 

9 

22.99 

23  70 

5  31 

8.92 

11 

14.23 

13 

!  11.29 

12.55 

2  67 

7.91 

10.58 

'  14.96 

12.S5 

1.96 

8.59 

10.55 

33.34 

35.60 

2  36 

10.3&  13 

1 

12.74 

21.38 

23.10 



22.40 

22 

28.60 

2  79 

6.57 

s 

9.36 

23.84 

19.60 

2  03 

9.67 

8 

11.70 

20.91 

16.10 

2.70 

8.62 

8 

11.32 

30.20 

80.10 

2.30 

9.08  0 

11.38 

23.08 

18.80 
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MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 

Table  of  Analysis  and  Valuation  of  Fertilizers  Made  at  the 


No. 


Name  and  Address  of 
Manufacturer. 


Sharpless    &  Carpenter, 

Philadelphia,  Pa. 
G.  W.  Sharrett  &  Co.,  Bal- 
timore, jSId. 
J.   D.   Simmons,  Hagers- 
town,  Md 


Slingluff  & 
Md. 


Co.,  Baltimore, 


3190  Scott  Fertilizer  Co.,  Elk 
ton,  Md 

3195' 
3183 
3120 
3223 
3222 
3132 
3165 
3240 
2765 
3121 
3149 
3120 

3269; 

i 

3266^ 
32l4i 
3I63I 
3116 
3254 
3265 
3216 


Name  of  Fertilizer. 


Tip  Top  Soluble  Bone. 


Tip  Top  Soluble  Bone 

and  Potash. 
Pure  Bone  Meal  


Fish,  Rock  and  Potash, 

Excelsior  Fruit  Producer 

Wheat  and  Clover  Ferti- 
lizer. 

Agency's  Favorite  

Ammoniated  Bone  , 

Baltimore  Dissolved  Bone 

Canners/  Compound  

Corn  and  Oats  

Dissolved  S.  C.  Bone  

McAfee's  Potato  Grower 
Native  Superphosphate... 

Potato  Grower  

Raw  Bone  Dissolved  

Special  Bone  Phosphate... 
Tobacco  Bed  Fertilizer... 

Top  Dresser  

Truckers'  Favorite  

Universal  Guano  , 


Place  of 
Sampling. 


Elkton  

Elkton  

Aberdeen......... 

Baltimore  

Hagerstown.... 
Hagerstown... 

Baltimore  

Woodstock  

New  Windsor. 

Baltimore  

Baltimore  

Baltimore  

Baltimore.  

Baltimore  

Baltimore  

Williamsport... 

Sykesville  

Baltimore  

Baltimore  

Baltimore  

Hancock  


BULLETIN,  NO.  40,  AUGUST, 
Maryland  AgricuHural  College y  March  to  July, 


1896.  99 
i8g6,  Continued. 


NITROGEN 

Calculated 
as 

AMMONIA. 


"0 

£ 
3 
O 


4.99 
.49 
1.27 
2.19 
2.78 
2.81 
1.24 
2.14 


1.67 
2.69 
4.00 
2.80 
1.01 
10.35 
5.70 
3.75 
1.17 


i 
1 

2 

1 

2 


4 
3i 

1 
10 

;") 
81 

1 


POTASH, 
KoO. 


c 

3 
O 
II. 


2.06 


5.23 
6.74 
2.88 
3.18 
1.42 
2.67 


4.66 
.91 
4.72 


2.8 
2.53 
3.91 
2.26 


i 
G 
6 

2i 
1 

2i 
2i 


4i 


2i 
2i 


PHOSPHORIC  ACID. 


2  01  14.11 


2.82 


1.05 
.54 


4.06  10.47 


1.91 
2.15 
1.00 
1.57 
.38 


1.14 
1.60 
.96 


.54 
1.01 
1.70 
1 

1.92 


Available. 


12.64 


5.03 
7.33 


11.18 
10.00 
11.86 
11.19 
13.21 


45  14.33 


11.02 
19.25 
7.89 


3.07  11.66 


13.15 
6.24 
2.09 
06 11.73 
9.82 


14 
11 


5 
6 
14 

9 
10 

9 
13 
14 
11 


12 
4 

9 
9 


Total. 


£ 
O 


16.12 
15.46 
23.21 
6.08 
7.87 
14.53 
13.09 
12.15 
12.86 
12.76 
13.59 
14.78 
12.16 
20.85 
885 
14.73 
13.69 
7.25 
3.79 
12.79 
11.74 


19 
6 


15.83 

13.00 

31.09 
8. 99 

7.85 

18.04 

16.20 

28.31 

28  80 

25.79 

24.90 

20.80 

19.S7 

16.00 

23.46 

19.30 

15.98 

15  50 

14.32 

14.00 

23.57 

24.20 

33.04 

26.77 

24.65 

24.23 

18.30 

19.13 

18.00 

41.97 

37.. 30 

23.16 

20  50 

29.88 

25.05 

18.70 

15.80 

100 


MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 

Table  of  Analysis  and  Valuation  of  Fertilizers  Made  at  the 


No 


3224 
3225 
3220 


Name  and  Address  of 
Manufacturer. 


Geo.  W.  Stocksdale.Thur 
mont,  Md. 


J.  W.  Stonebraker  &  Son 
Hagerstown,  Md. 
8239jJos.  A.  Stoffer,  New  Wind- 

I    sor,  Md. 
3l74jSusquehanna    Fert.  Co. 
I    Baltimore,  Md. 

3205 


3204 
3250 
3202 
3217 
3168 
3159 
3160 
3102 
3221 
3130 
3131 
3129 
3218 
3219 
3253 


Name  of  Fertilizer. 


Ammoniated  Superphos 
phate. 

Dissolved  Animal  Bone 

Phosphate, 
Champion  


Sol.  Wheat  Grower  

Alkaline  Bone  Phosphate. 

Ammoniated  Bone  Phos 
phate. 

Pure  Dissolved  Bone  


Palbott  &   Clark,  Elicott 
City,  Md. 


H.  S.  Taveau  &  Co.,  Balti 
more,  Md. 

D.  A.   Thomas,  Hagers- 
town, Md. 

I.  P.  Thomas  &  Sons  Co., 
Philadelphia,  Pa. 


Thompson  &  Edwards  Fer- 
tilizer Co.,  Chicago,  111. 


Wm.  B:  Tilghman  &  Co. 
Salisbury,  Md. 


iPure  Ground  Bone  

'Pure  Bone  Phosphate... 

S.  C.  Bone   

Superior  Rock  Phosphate 

Ammoniated  Bone  Phos 
phate. 

Special  Potato  Manure.... 


Special  Compound  No.  i 
Thomas*  Bone  Mixture... 
Normal  Bone  Phosphate. 
Potato  Manure  


Place  of 
Sampling. 


Tip  Top  Raw  Bone  Super 

phosphate. 
Blood  and  Bone  Animal 

Guano. 
Pure  Fine  Ground  Bone... 

Dissolved  Tankage  


Thurmont  

Thurmont  

Hagerstown  

New  Windsor... 

Woodsboro  

Prospect  

Prospect  

Baltimore  , 

Prospect  

Keedysville  

Mt.  Airy  

Ellicott  City.... 
Ellicott  City.... 

.Baltimore  

Hagerstown..,.. 

Baltimore  

Baltimore  

Baltimore  

Keedysville  

Keedysville  

Baltimore  
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NITROGEN 

Calculated 
as 

AMMONIA. 


No. 


c 

3 
O 


5224 
3225 
3220 
323i) 
S174 
5205 
3204 
3250 


5168 
5159 
5160 


.59 
1.13 
2.08 


1.50 
2.51 
4.50 


32021  2.32 
3217 


2.00 
2.72 


5102;!  4.56 

322li  1.82 

313o|;  2.01 

i; 

513lii  4.00 

!l 

5129;  3.98 

521b|;  6.19 

3219'!  2.^0 


325^ 


2. 88 


U 

2 
4 

2 


POTASH, 
K2O. 


c 

3 
O 

ll. 


2 
3 
5 

u 
u 

3 
3 
6i 
3 
3 


1.28 
1.52 
4.47 
3.55 
2.05 
2.14 


2.62 


3.17 

4.5' 

5.72 

3.73 

2.27 

6.65 

2.77 


2i 
2i 
4 
3 
2 
U 


2 
5 
5 
2i 
U 
6 

2i 


PHOSPHORIC  ACID. 


Available. 


Total. 


■u 

C 
3 
O 
h. 


1  76 
1.97 
1  49 
1.10 

1.38 
2.45 
6.65 

6.98 
1.53 
1.64 
2.14 
1.9f. 
1.2^: 
1.14 
l.U 
.8^ 
.68 
8  It 


9.96 
8.84 
9.92 
11.20 
12.03 
12.06 
10.65 

10.39 
14.69 
14.66 
9.46 
9.80 
7.74 
9.2c 
8.81 
8.21 
11.34 
8.17 


2  07 


10.13 


9 

7i 
10 
9 
10 

9 

14 
14 
9 
9 
9 
9 
8i 
9 

10 
10 


c 

3 

o 


go    >  - 


c 
U 


11.72 


$16.06114.10 


10.81  1;  16.70  14.85 

1 11.41;  ji  23.50  20  80 

,12.30;    9i    j!  15.19  11.30 

13.41     12     i!  14.63  12.80 

14.51     11     j|  22.58  18.00 

17.30   24.30  18.00 


22.06 
17.32' 
116.22 
i  16.30 


20 
11 


11.60 
11.75' 

9.04|. 
10.34'. 
IO.O0I 

9.0sj 
11.97! 
16.3a 
19.30 


15 
14 
10 


9i 
10 
13 
10 
22 


10  112.18: 


24.30 
25.21 
26.21 
14.69 
14.66 
22.43 
25.68 
29.42 
20.91 
19.E8 


19.50 
14.00 
14.00 
21.80 
25.40 
30.80 
17.80 
16.05 


29.0S|  26.40 
28.73:  25.55 

33.2$'  3150 

I 

23.34  

22.01!  21  00 
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Table  of  Analysis  and  Valuation  of  Ferlilizers  Made  at  the 


No. 


2787 
2789 
2790 
2788 
3109 
3146 
280(1 
3108 
2791 
2780 
2781 
2779 
2778 
2783 
2782 
3188 
2784 
3186. 
3187 
3185 
3172 


Name  and  Address  of 
Manufacturer. 


Wm.  B.  Tilghman  &  Co. 
Salisbury,  Md. 


Walter  Todd,  Baltimore, 
Md. 


E.  S.  Truitt,  Salisbury,  Md, 


Place  of 
Sampling. 


Tilghman's  Fish  Mixture. 

Fish  Mixture  No,  2  

Irish  Potato  Manure  

Mixture  B  «  

Dissolved  S.  C.  Rock  

Rock  and  Potash  

Rock  and  Potash  

No    I    Standaid  Truck 

Fertilizer. 
Truitt's  Fish  Mixture  XX 


Salisbury  . 
Salisbury . 
Salisbury  . 
Salisbury . 
Baltimore 
Baltimore 

Denton  

Baltimore 
Salisbur>' . 


Tvgert-Allen  Fertilizer  Co. 'Ammoniated  Bone  Phos-;Pocomoke. 


Philadelphia,  Pa. 


phate. 

Clogg's  Soluble  Bone  and 

Potash. 
Gold  Edge  Potato  Guano 


J.  E.  Tygert  &  Co.,  Phila- 
delphia, Pa. 


Pocomoke  

Pocomoke  

Pocomoke  

Pocomoke  

Pocomoke  

Elkton  

Pocomoke  

Leslie  

Leslie  

'   'Popular  Phosphate  iLeslie  


High  Grade  S.  C.  Bone.... 

6^  Guano    

Standard  Bone  Phosphate 

Star  Bone  Phosphate  

Star  Pure  Ground  Bone.... 

Ammoniated  Superphos- 
phate. 

Bone  Phosphate  


J.  Tyson  &  Son,  Frederick, 
Md. 


Ammoniated  Superphos- 
phate of  Lime.  


Frederick. 
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NITROGEN 

Calculated 
as 

AMMONIA. 


c 

3 
O 
h. 


POTASH, 


K,0. 


3 
O 


PHOSPHORIC  ACID. 


Available. 


3 
O 


Total. 


C 
3 
O 
li. 


3.99 
2.99 
6.10 
4.07 


1.28 
3.03 
1.51 


3.07 


6.48 
2.25 
2.50 
4.44 
1.35 
2.43 
1.67 
1.20 


0 

2 

4 
H 
2i 
1 
2 


1.21 
1.41 
4.70 
2.36 


2.03 
2.03 
2.43 
1.84 
1.51 
1.84 
5.69 


5.09 
2.38 
2.90 


1.88, 
3.47 
1.62 
2.74 


2 

2 
U 
1.48 

1 

1 

5 


5 
2 
2i 


li 
2i 
li 
1 


2.71 
2.42 
1.61 
1  79 
1.C4  14.20 


8012.32 


.83 
1  40 
1.98 

.59 
1.55 
1  47 


.86 
1.04 
2.62 


.95 
1.11 
.83 


7.16 
8.38 
7.83 
8.92 


12.73 
9.19 
8.23 
8.97 

10.07 
9.24 


97  14.08 


9.19 
8.95 
9.37 


8.55 
9.08 
9.76 


1.90  10.30 


6 
7 
6 
8 

14 

10 

10 
9 
5.32 
8 

10 
6 

14 

6 
8 

8i 


9.87 
10.80 

9.44 
10.71 
15.84 
13.12 
13.66 
10.65 
10.16 

9.56 
11.62 
10.71 
15.05 

10.05.. 

I 

9.99j  

11.99i  m 


21.29| 
9.501 
10.19i 
10.59 
12.20 


16.00 
11 
11 
10 
8.83 


15. 


21 
9i 
11 
8 
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Table  of  Analysis  and  Valuation  of  Feriiliztrs  Made  at  the 


No. 


Name  and  Address  of 
Manufacturer. 


3173 
3162 
2772 
2770 
2771, 
2773! 
3189 
2677 
2793 
2794 
2792 
2795 
2676 
277f 
2674 
277( 
267r. 
2777 


J.  Tyson  &  Son,  Frederick, 
Md. 

W.  H.  D.  Warfield,  Sykes 
ville,  Md. 

S.  L.  Webster  &  Son,  Cam- 
bridge, Md. 


M.  E.  Wheeler  &  Co.,  Rut- 
land, Vt. 

Williams  &  Clark,  New 
York,  N.  Y. 


F.  M.  Wilson,  Pocomoke 
City,  Md. 


Name  of  Fertilizer. 


Place  of 
Sampling. 


Dissolved  S.  C.  Bone  jFrederick  . 

Potato  Compound  _  Sykesville 


No.  2  Ammoniated  Bone  Cambridge.. 

Phosphate. 
Our  Special  6^  Guano  Cambridge.. 

i 

Pondrette  Mixture   Cambridge.. 

The  Times   Bone  Phos-  Cambridge., 
phate 

Royal  Wheat  Grower  Elkton  

AmericusBrand  Bone  and  Ridgely  

Potash. 

Acorn  Brand  Acid  Phos-  Ridgely  

phate. 

Pure  Bone  Meal  Ridgely  

Royal  Bone  Phosphate  Ridgely  

Tankage  _  Ridgely  

i 

Favorite  jPocomoke  ... 

Favorite  Truck  Fertilizer; Pocomoke 


Peninsula  Fertilizer   Pocomoke  .. 

Peninsula  Ammonia  ted  Pocomoke . 

Superphosphate. 
Worcester  Guano   Pocomoke 

'Worcester  Guano  Pocomoke  .. 


3119|Wooldridge  Fertilizer  Co..lBone  and  Potash  Mixture  Baltimore 

Baltimore,  Md.  i 
3107j  "         "  iKangaroo  Komplete|Baltimore. 

Kompound. 

3118  "  "    Little  Giant. —  iBaltimore. 
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NITROGEN 

Calculated 
as 

AMMONIA. 


POTASH, 
K.,0. 


PHOSPHORIC  ACID. 


1.43 

U 

2.32 

6.28 

G 

.85 

..■51 

.70 

\ 

1.01 

1 

c 

3 

o 


3.33 

:] 

1.60 

U 

8.48 

8 

3.00 

3 

3.03 

2 

1.49 

1 

1.41 

1 

2.97 

2 

2.77 

2 

2.27 

2 

1.12 

1 

2.19 
2.58 
4.91 
2.97 
2.70 
2.08 
2.48 


2.50 


4.29 
4.50 
1.80 
1.98 
2.98 
3.26 
2.84 
3.13 
2.59 


2.16 

2 

5 

3.01 

2^ 
o 


1.64  14.72 
.95  10.29 


1.25 
1.29 
1.32 
.95 
1.13 


2  48  10.86 


4 
4 

U 

2 
2 

2.28 
4 
o 


1.3- 


3.06 


2  26 
1  86 
1.99 
1.37 
2.11 
2.45 
2.91 11 


2.85 
.99 


Available. 


■o 

C 
3 
O 

IL 


7.74 
5.22 
6.08 
9.27 
8.75 


14.32 


8.36 


9.19 
8.97 
11.57 
11.09 
9.48 
8.99 
.12 
9.36 
9.46 


14 
9 

7.48 
7 

9 
8 

10 

13 


7 
7 
10 
10 

8 


Total. 


C 
3 
O 


16.36 
11.24 
8.99 
6.51 
7.40 
10.22 
9.88 
13.34 
15.69 
21.36 
11.42 
10.79 
11.45 
10.83 
13.56 
12.46 
11.59 
11.44 
14.03 
12.21 
10.45 


8.53 


7  62 
9.65 
9 


14 

20 
8 


11 


ga3 


I 


106  MARYLAlfD  AGRICULTURAL  EXPERIMENT  STATION. 

Table  of  Analysis  and  Valuations  of  Fcrti/izers  Made  at  the 


No. 


Name  and  Address  of 
Manufacturer. 


3215 
2916 
3200 
3114 
3201 
3122 
3124 
3252 
3142 
3267 
3241 
3105 


Wooldridge  Fertilizer  Co 
Baltimore,  Md. 


Name  of  Fertilizer. 


Orchilla  Guano. 


Place  of 
Sampling. 


Cumberland. 


.Silver  Gray  A.  A.  PhoS  ;  Baltimore, 
phate. 

ISockless  and  Shoeless  Conowingo.. 


jSpecial  Potato  Fertilizer.  Baltimore. 


The  Robt.  A.  Wooldridge 
Baltimore,  Md, 


Zell  Guano  Co.,  Baltimore 
Md. 


XXTRA  Acid  Phosphate 

Sweep  - stakes  Truck 

Phosphate. 
Triumph  Bone  Phosphate 


Conovvingo. 
Baltimore- 
Baltimore  ... 


Ammoniated  Bone  Super  j  Baltimore 

phosphate. 
Calvert  Guano  


Dissolved  Bone  Phos 

phate  and  Potash. 
Special  Compound  


Baltimore  

Baltimore  

Glen  Morris. 


Special    Compound  forjBaltimore. 
Potatoes.  1 


I 
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NITROGH  N 

Calculated 

POTASH, 

as 

KoO. 

AMMONIA. 

No. 

Found. 

Guaranteed, 

Found. 

Guaranteed 

3215 

2916 

1.65 

2 

1.43 

1 

3200 

1.47 

n 

1.82 

U 

3114 

2.06 

4.78 



3201 

3122 

2.66 

3 

8.80 

8 

3124 

1.67 

u 

3.42 

3 

3252 

2.14 

2 

2.06 

2 

1.07 

i 

1.80 

U 

3267^ 

1.11 
4.49 

1 
4 

324lj 

3.18 

3 

3105 

il 

3.29 

3i 

4.24 

4 

PHOSPHOHIC  ACID. 


7.24 

4.28 
2.80 

3.45 


Available. 


Total. 


C 
3 
O 
h. 


5.00, 
8.04 
9.72 
9.51 


69  15.40 


.46 
1.33 


1.21 
1.49 

1.35 


7.26; 
9.17 


1.92  10.52 
1.24  11.74 


13.56j 
9.841 


9.881 


9 
8 
9 
12 
8 
8 


C 
3 
O 
L. 


12.24 
12.32| 
12.52' 


7.72i 
'l0.5o[ 
12.44| 
12.9^ 
14.77 
1 11.33 
1 11.23 


14 
10 


 '12.96  

14      I6.O9I  14 


9 

10 
11 
14 
10 
10 


> 


0«  ee2 


I 

7.90|  7.00 


18. 6C 
19.57 
24.44 
15.40 


17.80 
14.60 


14.00 


25.67  24.40 

20.23  17  30 

22.25'  18.80 

19.84,  15.75 

15.ie'  13.80 


26.73 
26.7£ 


23  80 
23  80 
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Table  Sliowing  MecJianical  Annalysis  of  Groumi  Bone. 
(The  Chemical  Analygis  is  Given  in  Preceding  Table.) 


Njlme  asd'Addrbss  of 
Maxctacturer. 

! 

Name  of  Ferti^izkr. 

i 

c 
2'  — 

X 
£ 
•J 

—  2 
.5  — 

5  ^ 

s  - 

0 

-  B 

|5 

^  0 

0 

X 

d  i 

Baugh  k  Sons  Co.,  Baltimore. 

31 

36 

33 



0 

Md. 

4011 

•* 

26 

24 

26 

Md 

Josiah  Cope       Co.,  Lincoln' Pure  Steamed  Bone  

46 

34 

20 

0 

L  niversity.  Pa. 

Chemical  Company  of  Canton. 

49 

31 

20 

0 

Baltimore.  Md. 

El.  A.  Clendennin  i:  Bro.,  Colora. 

23 

21 

25 

31 

Md. 

Derrick  Fertilizer  and  Chemi- 

Pure   Fine    Ground  Animal 

31 

27 

17 

cal  Co..  Baltimore,  Md. 

Bone. 

Eureka  Fertilizer  Co.,  Perrv 

34 

42 

0 

ville,  Md. 

W.  S.  Farmer  i  Co.,  Baltimore. 

38 

34 

26 

12 

Md. 

8684 

Griffith.  Turner  A:  Co  ,  Balti 

12 

25 

38 

» 

more,  Md. 

J.  Homer,  Jr.  A:  Co  ,  Baltimore. 

Slaughter-House  Bone  Dust*.- 

17 

31 

21 

31 

Md. 

Hubbard  \-  Co  ,  Baltimore,  Md. 

3 

19 

26 

■Soil 

M.  P.  Hubbard  \  Co.,  Balti- 

28 

22 

27 

23 

more.  Md. 

3876 

C.  M.  Keedy,  Keedysv^lle.  Md. 

49 

33 

16 

0 

Miller  t  ertilizer  Co..  Baltimore. 

22 

a6 

23 

0 

Md. 

39 

31 

30 

3157 

North-Western  Fertilizer  Co.. 

Horse  Shoe  Brand  Fine  Raw 

34 

30 

36 

0 

Chieag^o.  111. 

Bone. 

Horse  ^hoe  Brand  Fine  Raw 

37 

40 

23 

0 

Bone. 

3156 

Horse    Shoe    Brand  Ralston 

26 

27 

31 

16 

Bone  MeaL 

dZC: 

11.  H.  Pollock,  Baltimore.  Md. 

26 

28 

sa 

31 

31T9 

Ramsburg  Fertilizer  Co..  Fred 

54 

2S 

17 

7 

erick.  Md. 

Benry  Reekord  Manufaetnrine 

30 

44 

19 

i 

Co.,  Bel  Air,  Md. 

3150 

46 

33 

13 

0 

3127 

12 

3S 

33 

33 

3128 

11 

25 

39 

25 

3183 

Sharpness  Jc  Carpenter,  Phila 

32 

44 

24 

0 

delphia.  Pa. 

3182 

Scott  Fertilizer  Co.,  Elkton,  Md 

32 

39 

» 

£50 

Susquehanna    Fertilizer  Co.. 

24 

as 

24 

2& 

Baltimore.  Md. 

3219 

Thomas  \-  Edw«rds  Fertilizer 

Pure  Fine  Ground  Bone  

.59 

2S 

10 

Co..  Chicago,  111. 

?784 

rygert-AUen    ertilizer  Co. 

39 

19 

33 

Philadelphia.  Pa. 

27Stt 

Williams  Jc  Clark,  New  York. 

06 

30 

34 

0 

N.  Y. 

i 


LIST    OF    FEKTILIZEBS    LICENSED   FOR    SALE    IX    MARYLAXD    FOR  THE 
THE  YEAR  EXDIXG  JANUARY  31ST,  iS9T. 


ALEXAXDKIA    FERTILIZER    AXD    CHEMICAL  CUAli'ANY. 
ALEXANDRIA,  VA. 

Dissolved  S.  C.  Bone. 
A.  ANDERSON  &  CO.,  MT.  AIRY,  ^[D. 
Harvest  Queen  Guano. 

BALTBfORE  SEED  AND  IMPLE^IENT  CO.,  BALTIMORE,  :\[D. 
Special  Potato  Fenilizer. 
Our  Soluble  Bone  Phosphate. 
Standard  Bone  Phosphate. 

BAI  GH  &  SONS  CO.,  BALTIMORE,  MD. 

Animal  Bone  and  Potash  Compound. 

Corn  FertiHzer. 

Double  Eagle  Phosphate. 

Export  Bone,  with  Potash. 

Fish  ^Mixture. 

General  Crop  Grower. 

High  Grade  Acid  Phos.  or  Dis.  S.  C.  Rock. 

High  Grade  Potato  Guano. 

High  Grade  Tobacco  and  Truck. 

New  Process  10  Per  Cent.  Guano. 

Potato  Fertilizer. 

Pure  Raw  Bone  Meal. 

Raw  Bone  Super.  Phos.  or  Ammoniated  Dis.  An.  Bone. 

Pure  Dissolved  Animal  Bone. 

Soluble  Alkaline  Superphosphate. 

Special  Potato  Manure. 

Strawbcrrv  ^lixturo. 

AMieat  Fertilizer. 

BECK.  WALKER      BROWN.  CIIESTFRTOWN.  MIX 
Corn  Phosphate. 
Propagator. 
Tomato  Phosphate. 
Trustworthv. 
Tr}'  ^le. 

AHLLT  \M  BENDERS.  :\[ILLER*S.  MD. 

Willlinm  Bender  Fertilizer. 
BERG  r  O..  PHILADELPHIA.  PA. 

Our  Electric  Special  $2.5.00  Bone  .Manure. 

Electric  Raw  Bone.  Fine. 
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JAMES  BOXDAY,  JR.,  BALTIMOEE,  MD. 

Old  lieliable  Brand  Genuine  German  Kainit. 

BEUMPIELD  Sz  FOSTER,  COLORA,  MD. 

Ammoniated  Bone  Phosphate. 

JOHX  BULEOCK  &  SOX,  BALTIMORE,  MD. 
Dissolved  Pure  Raw  Bone. 
Pure  Raw  Bone. 

JOSIAH  COPE  &  CO.,  LIXCOLN  UNIVERSITY,  PA. 
Acid  Rock. 

Potato  and  Tobacco  Phosphate. 
Pure  Steamed  Bone. 
Try  Me  Bone  Phosphate. 

BEXRY  COPE  &  CO.,  WEST  GROVE,  PA. 
Ammoniated  Bone  Phosphate. 

CROCKER'S  FERTILIZER  AXD  CHEMICAL  CO.,  BUFFALO,  N.  Y. 

Ammoniated  Wheat  and  Corn  Superphosphate. 

Animal  Bone  and  Potash. 

Niagara  Phosphate. 

General  Crop  Phosphate. 

New  Rival  Ammoniated  Superphosphate. 

Potato,  Hop  and  Tobacco  Phosphate. 

Practical  Ammoniated  Superphosphate. 

WILLIAM  DAVISON  &  CO.,  BALTIMORE,  MD. 
Ammoniated  Superphosphate. 
Boss  Ammoniated  Superphosphate. 
Penn-Mar.  ^ 

RUFUS  K.  DAY,  BROWNINGSVILLE,  MD. 

Day's  Ammoniated  Bone  Phosphate. 
LOUIS  F.  DETRICK,  (SUCCESSOR  TO  WOOLDRIDGE  COM- 
PANY"), BALTIMORE,  MD. 
Honest  Dollar  Ammoniated  Bone  Phosphate. 
Kangaroo  Komplete  Kompound. 
Monarch  Ammoniated  Superphosphate. 
Orchilla  Guano. 
Silver  Gray  A.  A.  Phosphate. 
Quick  Step  Bone  Phosphate. 
Sockless  and  Shoeless  A.  A.  Bone  Phosphate. 
Wooldridge's  Bone  and  Potash  Mixture. 

"         Gold  Basis  Animal  Bone  PhosphMif\ 
IXCD.  Animal  Bone  Phosphate. 
Pure  Dissolved  Animal  Bone. 
Special  Potato  Fertilizer. 
XXTRA  Acid  Phosphate. 


BULLETIN,  NO.  40,  AUGUST,  1896. 


Ill 


L.  E.  p.  DENNIS  &  SON,  CKISFIELD,  MD. 

Eish  and  Potash  Mixture,  JSo.  1. 
Fish  and  Potash  Mixture,  No.  2. 
Truck  and  Tomato  Mixture. 

DETEICK  FEETILIZER  AND  CHEMICAL  CO.,  BALTIMORE,  MI>- 
Ammoniated  Bone  Phosphate. 
Corn  FertiUzer. 
Dissolved  Bone. 
Dissolved  S.  C.  Bone. 
Excelsior  Compound. 
Farmers'  New  Method  Phosphate. 
Imperial  Compound. 
Mason's  No.  4. 
P.  and  B.  Special  Fertihzer. 
Potato  Fertilizer. 
Pure,  Fine  Ground  Bone. 
Soluble  Bone  Phosphate  and  Potash. 
Special  Mixture. 
Tobacco  Plant  Bed  Fertilizer. 
T.  Sea  Fowl  Guano. 

Vegetator  Ammoniated  Superphosphate. 
Wheat  Fertilizer. 

Farmers  and  Planters'  Agency  Orient  Guano. 
Farmers  and  Planters'  Agency  Ammoniated  Bone. 
Farmers  and  Planters'  Agency  Chandos  Guano. 

JOSHUA  DORSET,  ELLICOTT  CITY,  MD. 
Ammoniated  Phosphate. 
Stag  Potato  Phosphate. 

P.  P.  DUNAN,  BALTIMORE,  MD. 
Bone  and  Potash. 
Corn  and  Oats. 
Dissolved  Bone. 
Good  Luck. 
Potato  and  Tomato. 

D.  ENGLAR,  JR.,  MEDFORD,  MD. 

No.  1  Bone  Phosphate. 
No.  2  Bone  Phosphate. 

ENGLAR  &  RINEHART,  LINWOOD,  MD. 

No.  1  Ammoniated  Bone  Phosphate. 
No.  2  Ammoniated  Bone  Phosphate. 

EUREKA  FERTILIZER  CO.,  PERRYVILLE,  MD. 
Com  and  Potato  Special. 
Alkaline  Bone  and  Potash. 
Farmers'  Favorite  l^one  Phosphate. 
P.  &  P.  Superphosphate. 
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WASHINGTON  EWING,  LAN])ENBURG,  PA. 
Eclipse  Eaw  Bone  Pliosphate 
Pure  Eaw  Bone. 

1  AEMERS'  FERTILIZEK  CO.,  WESTMINSTER,  MD. 
No.  1  Bone  Phosphate. 
No.  2  Bone  Phosphate. 
No.  3  Bone  Phosphate. 
XX.  Bone  Phosphate. 

W.  S.  FARIVIER  &  CO.,  BALTIMORE,  MD. 
B.  &  P.  Fertihzer. 
Bone  Meal. 
Clyde  Brand. 
Dissolved  Raw  Bone. 
Harvest  Queen. 
No.  1  Potato  Manure. 
Potato  Compound. 
Standard  Phosphate. 

N.  I.  GORSUCH  &  SONS,  W^ESTMINSTER,  MD. 
Dissolved  Raw  Bone  Phosphate. 
AVestminster  No.  3  Bone  Phosphate. 

.  G.  W.  GRAFFLIN  &  SONS,  BALTIIMORE,  MD. 
Early  Trucker. 

GRIFFFITH  &  BOYD,  BALTIMORE,  MD. 
Ammoniated  Bone  Phosphate. 
Ammoniated  Sohible  Bone. 
Bone  Meal. 

Cereal  Bone  and  Plant  Food. 
High  Grade  Acid  Phosphate. 
Peerless  Fertilizer. 
Pure  Dissolved  Bone. 
Soft  Ground  Bone. 
Spring  Crop  Grower. 
Valley  Fertilizer. 

GRIFFITH,  TURNER  &  CO.,  BALTIMORE,  MD. 
Ammoniated  Alkaline  Plant  Food. 
Ammoniated  Butchers'  Bone  Phosphate. 
Animal  Bone  Phosphate. 
Dissolved  Bone. 
Ground  Bone. 

Hio^h  Grade  Acid  Phosphate. 
Soft  Ground  Bone. 
Soluble  Bone  Phosphate. 

WM.  R.  GRIFFITH,  BALTIMORE,  MD. 
Hard  Times  (G)  Fertili.7er. 
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Slaughter  House  (G)  Phosphate. 
The  Trucker  (G)  Phosphate. 
Try  It  (G)  Phosphate. 

l-IANOVER  BONE  FERTILIZER  CO.,  HANOVER,  PA. 
Blood  and  Bone  Compound. 
Bone  Meal. 
Excelsior  Compound. 
Farmers'  Crop  Winner. 
S.  C.  Rock. 

S.  M.  HESS  &  BRO.,  READING,  PA. 

Ammoniated  Bone  Superphosphate. 
Ground  Bone. 
Keystone  Bone  Phosphate. 
Potato  and  Truck  Manure. 
Soluble  Bone  and.  Potash. 

J.  HORNER,  JR.,  &  CO.,  BALTIMORE,  MD. 

Ammoniated  Raw  Bone  Superphosphate. 
Cultivator. 

Dissolved  Slaughter  House  Bone  Dust. 
Slaughter  House  Bone  Dust. 

HUBBARD  &  CO.,  BALTIMORE,  MD. 

Columbia  Gem  Phosphate. 
Farmers'  I.  X.  L  Phosphate. 
High  Grade  Soluble  S.  C.  Phosphate. 
Oriental  Phosphate. 
Soluble  Bone  and  Potash. 
Standard  Bone  Superphosphate. 
Wheat  Growers'  Jewel. 

RANDOLPH  HITMPHREYS,  SALISBURY,  MD. 
Our  Mixture,  B. 
Our  Mixture,  F. 

S.  L.  LAMBERD  &  CO.,  BALTIMORE,  MD. 
Boss. 

Special  Potato  Grower. 

LAZARETTO  GUANO  CO.,  BALTIMORE,  MD. 
Alkaline  Phosphate. 
Ammoniated  Bone  Phosphate. 
Bone  Compound. 
Crop  Grower. 
Excelsior  Fruit  Producer. 
Forsythe  &  Linthicum's  Mixture. 
Holmes'  High  Grade  Truck  Guano. 
Pure  Dissolved  S.  C.  Bone. 
Special  Tobacco  and  Potato. 
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LISTER  AGEICULTURAL  CHEMICAL  WORKS,  NEWARK,  N.  J. 
Celebrated  Ground  Bone. 
Harvest  Queen. 
Standard. 

J.  H.  LONGFELLOW,  BALTIMORE,  MD. 
Farmers'  Delight,  No  1. 
Farmers'  Delight,  No.  2. 

MAPES  FORMULA  AND  PERUVIAN  GUANO  COMPANY,  N1<:W 

YORK,  N.  Y. 

Cereal  Brand. 

Complete  Manure  '^A''  Brand. 
Complete  Manure  for  General  Use. 
Complete  Manure  for  Light  Soils. 
Potato  Manure. 
Corn  Manure. 

MARYLAND  FERTILIZING  CO.,  BALTIMORE,  MD. 
Alkaline  Bone. 
Ammoniated  Bone. 
Bone  Superphosphate. 
Dissolved  Animal  Bone. 
Dissolved  Phosphate. 
Dissolved  S.  C.  Bone. 
Fine  Ground  Animal  Bone. 
Globe  Complete  Manure. 
Linden  Superphosphate. 
0.  K.  Ammoniated  Fertilizer. 
Potato  Food. 

Langston's  Cereal  Plant  Food. 
34ARYLAND  GRANGE  AGENCY,  BALTIMORE,  MD. 
Agency's  Favorite. 
Com  and  Potato  Fertilizer. 
Dissolved  S.  C.  Rock. 

FOSTER  MAYNARD,  BALTIMORE,  MD. 
Maynard's  Choice. 
Trucker's  Pride. 

MILLER  FERTILIZER  CO.,  B  ALTIMORE,  MD. 
Clinch. 

Dissolved  Raw  Bone. 
Ground  Bone. 
Harvest  Queen. 
Hustler. 

Potato  Fertilizer. 
Standard. 
Tomato  Fertilizev 
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MONUMENTAL  CHEmCAL  CO.,  BALTIMOKE,  MD. 
Acid  Phosphate. 
Arundel  Cornplete. 
Potato  Manure. 

Soluble  Bone  Phosphate  and  Potash. 
MOUNT  AIEY.  MFG.  CO.,  BALTIMOEE,  MD. 
Garden  and  Truck  Fertilizer. 
Insula  Guano  for  Corn  and  Oats. 
Wm.  11.  Moore's  Special  for  Tobacco  Beds. 
Piedmont  Dis.  Bone  Phosphate  and  Potash  Goods. 
Piedmont  Guano  for  Tobacco. 
Piedmont  Potato  Producer. 
Piedmont  Pure  Eaw  Bone  Mixture. 
S.  C.  Bone. 

F.  MEHRING,  BRUCEVILLE,  MD. 
Acid  Phosphate. 

Ammoniated  Superphosphate,  No.  2. 
Baumgardner's  Mixture. 
Dissolved  Raw  Bone. 
Emmert's  Half  and  Half. 
$26  Phosphate. 

MOORE,  DONOHO  &  CO.,  BALTIMORE,  :\ID. 

Natural  Plant  Food. 
GEO.  R.  MOWELL,  GLENCOE,  MD. 

S.  C.  Rock. 

Standai'd  Bone  Phosphate. 
J.  B.  NICHOLS  &  SON,  BALTIMORE,  Ml). 

Farmers'  Friend. 

NICKERSON  FERTILIZER  CO.,  EASTON,  MD. 

Bone  and  Potash. 
Corn  Guano. 

High  Grade  Vegetable  Compound. 
Pure  Fine  Ground  Bone. 
Truck  Guano. 

NORTHWESTERN  FERTILIZER  CO.,  CHICAGO,  ILL. 
Horse  Shoe  Brand  Ammoniated  Dis.  Bone. 
Horse  Shoe  Brand  Challenge  Corn  Grower. 
Horse  Shoe  Brand  Corn  and  Tomato  Grower. 
Horse  Shoe  Brand  Fine  Raw  Bone. 
Horse  Shoe  Brand  National  Bone  Dust. 
Horse  Shoe  Brand  Potato  Grower. 
Horse  Shoe  Brand  Prairie  Phosphate. 
Horse  Shoe  Brand  Pure  Ground  Phosphate. 
Horse  Shoe  Brand  Ralston  Bone  ^feal. 
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G.  OBEE  &  SONS,  BALTIMOEE,  MD. 

Anunoniated  Wheat  and  Grass  Grower. 
Avondale  Ammoniated  Dissolved  Bone. 
Compound  for  Tobacco. 
Dissolved  Animal  Bone. 
Dissolved  Bone  Phosphate. 
Dissolved  Phosphate  and  Potash. 
Farmers'  Mixture. 

Farmers'  Standard  Ammoniated  Phosphate. 
Pure  Bone  Meal. 

Soluble  Ammoniated  Superphosphate  of  Lime. 
Special  Ammoniated  Dissolved  Bone. 
Special  Tomato  and  Vegetable  Fertilizer. 

PATAPSCO  GUANO  CO.,  BALTIMOEE,  MD. 
Ammoniated  Corn  Fertilizer. 
Baltimore  Soluble  Phosphate. 
Corn  Brand  Guano. 
Dissolved  Paw  Bone. 
Early  Trucker. 
Grange  Mixture. 
Pure  Dissolved  S.  C.  Bone. 
Special  Wheat  Compound. 
Tobacco  Fertilizer. 
Grain  and  Grass  Producer. 

WM.  A.  PLEASANTS,  BALTIMOEE^MD. 
Bone  and  Peruvian  Producer. 
Mixture  No.  2. 
Special  Corn  Fertilizer. 

POGUE  &  HAETENSTINE,  EISING  SUN,  MD. 
Eock  and  Potash. 

E.  H.  POLLOCK,  BALTIMOEE,  MD. 
Accomac  Trucker. 
Ammoniated  Bone  Phosphate. 
Dissolved  Animal  Bone. 
Dissolved  S.  C.  Bone. 
Early  Truck  Bone. 
Ground  Animal  Bone. 
Soft  Ground  Bone. 
Soluble  Bone  Phosphate. 
Special  Potato  and  Tobacco  Fertilizer. 
Special  Wheat  Grower. 
Superior  Corn  and  Tomato  Fertilizer. 

EAMSBEEG  FEETTLIZEE  CO.,  FEEDEETCK,  MD. 
Dissolved  Animal  Bone. 
Dissolved  Bone  Superphosphate. 
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Excelsior  Plant  Food. 
Old  Virginia  Compound. 
Corn  and  Potato. 

RASIN  FEETILIZEK  CO.,  BALTi:MOrtE,  ^^ID. 
Ammoniated  Alkaline  Phosphate. 
Bone  and  Potash. 
Dis.  S.  C.  or  Acid  Phosphate. 
Dissolved  Bone. 
Empire  Guano. 
Ground  Bone. 
Soluble  Sea  Island  Guano. 
Truck  Guano. 

J.  AYalker's  Dis.  Bone  Phosphate. 
J.  Walker's  Dis.  S.  C.  Phosphate. 
J.  Walker's  Economical  Bone  Phosphate. 
J.  Walker's  Old  Pittsburg  Phosphate. 
J.  Walker's  A^ietoria  Bone  Phosphate. 
JOHN  S.  PEESE,  BALTBIOPE,  MD. 

Ammoniated  Bone  Phosphate. 
Crown. 

Dissolved  Phosp]iate. 
Half  and  Half. 
Pilgrim. 

HENRY  RECKOPD  MFG.  CO.,  BELAIE,  MD. 
Animal  Bone  Phosphate. 
Dissolved  S.  C.  Bone. 
Fine  Ground  Bone. 
Special  Compound. 
Paw  Bone. 

W.  G.  RINEHART,  WESTMINSTER,  MD. 
No.  3  Fertilizer. 
No.  3  Fertihzer. 

H.  S.  ROBERTS  &  CO.,  WESTMINSTER,  MH 
Governor. 
Leader. 
S.  C.  Rock. 

Special  Potato  Manure. 

Super. 

Super  A. 

W.  E.  ROBINSON,  VALE,  MD. 
Tomato  Grower. 

SCOTT  FERTILIZER  CO.,  ELKTON,  MD, 
Potato  Fertilizer,  No.  2. 
Pure  Dissolved  Bone 
Pure  Ground  Bone. 
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Standard  Phosphate. 

Sure  Growth  Compound. 

Sure  Growth  Superphosphate. 

Tip-Top  Soluble  Bone. 

Tip-Top  Soluble  Bone  and  Potash. 

SHAEPLESS  &  CAEPEXTEES,  PHILADELPHIA,  PA. 
Bone  Meal. 
Dis.  Bone  Phosphate. 
Iso.  1  Bone  Phosphate. 

D.  A.  SHAEEETTS,  WOODSBOEO,  MD. 

Ammoniated  Superphosphate. 
Bone  Phosphate. 

SHAEEETTS  &  CO.,  BALTIMOEE,  MD. 
Ammoniated  Bone. 
Fish,  Eock  and  Potash. 

J.  D.  SIMMONS,  HAGEESTOWN,  MD. 
Excelsior  Fruit  Producer. 
Wheat  and  Clover  Producer. 

SLINGLUFF  &  CO.,  BALTIMOEE,  MD. 

Ammoniated  Bone. 

Baltimore  Dissolved  Bone. 

Canner's  Compound. 

Corn  and  Oats. 

Dissolved  S.  C.  Bone. 

McAfee's  Potato  Grower. 
'  Potato  Guano. 

Eaw  Bone  Dissolved. 

Special  Bone  Phosphate. 

Tobacco  Bed  Fertilizer. 

Top  Dresser. 

Trucker's  Favorite. 

Universal  Guano. 

JOS.  A.  STOUFFEE,  NEW  WIXDSOE,  MD. 

Soluble  Wheat  Grower. 
GEO.  W.  STOCKSDALE,  THUEMONT,  MD. 

Ammoniated  Superphosphate. 

Dissolved  Animal  Bone. 

J.  W.  STOXEBEAKEE  &  SON,  HAGEESTOWN,  MD. 

Champion. 
J.  W.  SULLIVAN,  MONEOVIA.  MD. 

Sure  Success. 

SdSQUEHANNA  FELTILIZEE  CO.,  BALTIMOEE,  MD. 

Ammoniated  Bone  Phosphate. 
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Dissolved  Bone. 
Packing  House  Bone. 
Potato  Phosphate. 
Pure  Bone  Phosphate. 
Pure  Ground  Bi)nc. 
Superior  Rock  Phosphate. 
XXY.  Phosphate. 


TALBOTT  &  CLARK,  ELLICOTT  CITY,  MD. 


H.  S.  TAVEAX  &  CO.,  BALTIMORE,  MD. 


D.  A.  THOMAS,  HAGERSTOWN,  :\ID. 


L  P.  THOMAS,  PHILADELPHLV.  PA. 


Normal  Bone  Phosphate. 
Potato  Manure. 

Tip-Top  Raw  l')one  Superphosphate. 


Vm.  B.  TILGHMAX  CO.,  SALTSBFRY,  MD. 
Fish  Mixture. 
Fish  Mixture,  Xo.  2. 
Irish  Potato. 
Mixture  "B.^' 

E.  S.  TRUITT,  SALISBURY,  MD. 
Fish  Mixture  XX. 

TYGERT-ALLEX  FERTILIZER  CO.,  PHILADELPHIA,  V\. 


Ammoniated  Bone  Phosphate. 
Clogg's  Soluble  Bone  and  Potash. 
Gold  Edge  Potato  Guano. 
High  Grade  S.  C.  Bone. 
Six  Per  Cent  Guano. 
Standard  Bone  Phosphate. 
Star  Bone  Phosphate. 
Star  Pure  Ground  Bone. 


J.  E.  TYGJ^RT  CO.,  PHILADELPHIA.  PA. 


Popular  Phosphate. 

J.  TYSON  &  SONS,  FREDERICK,  MD. 

Ammoniated  Superphosphate. 
Dissolved  S.  C.  Rock. 


Ammoniated  Bone  Phosphate. 
Special  Potato  ]\ranure. 


AJlerton  Guano. 

Special  Compound.  X'o.  ?. 


Bone  Mixture. 


mmoniated  Superphosphate. 
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YIEGINIA-CAKOLIXA  CHEMICAL  CO.,  EICHMOND,  VA. 
Ammoniated  Bone  Phosphate. 
Guaranteed  13  Per  Cent  Acid  Phosphate. 
Guaranteed  14  Per  Cent  Acid  Phosphate. 
Guaranteed  15  Per  Cent  Acid  Phosphate. 
High  Grade  Standard  FertiUzer. 
Pure  Ground  Paw  Bone. 
Special  Compound  for  Wheat. 
Standard  Bone  Phosphate. 

AVAEFIELD  &  CO.,  SYKESVILLE,  MD. 
Potash  Compound. 

S.  L.  WEBSTER  &  SON,  CAMBRIDGE,  MD. 
Pondrette  Mixture. 
Special  6  Per  Cent.  Guano. 
Special  W^heat  Grower,  No.  2. 
Turner  Brand. 

RICHARI)  C.  ^^ELLS,  BALTIMORE,  MD. 

Ammoniated  XL  Bone  Phosphate. 

M.  E.  WHEELER  &  CO.,  RUTLAND,  VT. 
Corn  Fertilizer. 
Electrical  Dissolved  Bone. 
Grass  and  Oats. 
Potato  Manure. 
Royal  Wheat  Grower. 

F.  M.  WILSON  &  CO.,  POCOMOKE  CITY,  MD. 
Favorite  Truck  Fertilizer. 
Peninsula  Ammoniated  Superphosphate. 
Worcester  Guano. 

WILLIAMS  &  CLARK  FERTILIZER  CO.,  NEW  YORK,  N.  Y. 
Acorn  Brand  Acid  Phosphate. 
Americus  Ammoniated  Bone  Superphosphate. 
Americus  Bone  Meal. 
Royal  Bone  Phosphate. 
Prolific  Crop  Producer. 

ROBERT  A.  WOOLDRIDGE  CO.,  BALTIMORE,  MD. 
Chieftain  Phosphate. 
Dissolved  Bone  and  Potash. 
Double  Quick  Potash. 
Little  Giant. 

Triumph  Pure  Bone  Phosphate. 
Special  Potato  Phosphate. 
Sweepstakes  Phosphate. 
Bone  and  Potash  Mixture. 
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ZELL  GUANO  CO.,  BALTIMOEE,  MD. 

Ammoniated  Bone  Superphosphate. 

Calvert  Guano. 

Dissolved  Bone  Phosphate. 

Dissolved  Bone  Phosphate  and  Potash. 

Economizer. 

Pure  Ground  Raw  Bone. 

Special  Compound  for  Potatoes  and  Vegetables. 
Truck  Grower. 
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CORX  FODDEK. 


EXPERIMENTS  COXDUCTED  TO  DETEKMI.VE  THE  BEST 
METHODS  OF  PREPARIXG  AXD  FEEDIXG  CORX  FODDER. 

By  H.  J.  Patterson,  B.  S.,  Chemist. 

SUMMARY    OF  EbSEXTIAL  RESULTS. 

1.  — A  ''mixed  feed"  made  by  wetting  and  mixing  shred- 

ded corn  fodder  and  grain  together  proved  to  be  the 
best  way  to  feed  corn  fodder. 

2.  — The  **mixed  feed"  was  more  digestible  and  pro- 

duced more  flesh  and  milk  than  the  same  food 
fed  separately  and  dry. 

3.  — There  was  less  fodder  wasted  by  feeding  it  as  a 

**mixed  feed"  than  by  feeding  fodder  and  grain 
separately  and  dry. 

4.  — The  digestibility  of  shredded  fodder  was  increased 

by  feeding  it  wet. 

5.  — The  amount   of  water  consumed  was  about  the 

same  with  the  different  methods  of  feeding. 

6.  — New  process  Western  wheat  bran  is  about  as  di- 

gestible as  that  produced  under  the  old  process. 

7.  — Cotton-seed  hulls  have  less  food  value  than  corn 

fodder,  and  much  less  food  value  than  clover  hay. 


COEjST  foddee. 

HOW  SHALL  COPtX  FODDER  BE  FED?    A  TEST  OF  METHODS 
OF  PREPARIXG  AXD  FEEDIXG  CORX  FODDER. 


By  H.  J,  Patterson,  B.  S,,  Chemist. 


The  experiments  reported  in  tins  bulletin  were  conducted  in  order 
that  tlie  Station  would  be  in  a  position  to  answer  the  many  questions 
which  have  arisen  in  the  minds  of  those  who  are  feeding  corn  fodder, 
and  also  in  order  to  give  additional  information  to  aid  in  the  use  of  the 
principles  which  are  set  forth  in  Bulletin  Xo.  20  of  this  Station. 

The  experiments  conducted  and  treated  of  in  this  bulletin  are  as 
follows: 

L  Determination  of  the  amount  of  fodder  wasted  with  different 
methods  of  feeding. 

II.  Determination  of  the  effects  of  the  manner  of  feeding  upon  the 
quantity  of  the  product. 

III.  Determination  of  the  effects  of  the  manner  of  feeding  upon  the 
condition  of  the  animals. 

lY.  Determination  of  the  relative  amounts  of  water  consumed  urder 
different  manners  of  feeding  the  fodder. 

V.  Determination  of  the  digestibihty  of  shredded  fodder  fed  dry. 

YI.  Determination  of  the  digestibility  of  shredded  fodder  fed  wet, 

YII.  Determination  of  the  digestibility  of  a  ration  of  shredded  fod- 
der and  wheat  bran  fed  separately  and  dry. 

YIII.  Determination  of  the  digestibility  of  a  ration  of  shredded  fod- 
der and  wheat  bran  fed  separately — the  bran  dry  and  the  fodder  wet. 

IX.  Determination  of  the  digestibility  of  a  ration  of  shredded  fodder 
and  wheat  bran  mixed  and  wet. 

X.  Determination  of  the  digestibility  of  wheat  bran  when  fed  alone, 

XI.  Cotton  seed  hulls. 

In  Bulletin  Xo.  20  of  this  Station  it  was  shown  that  the  corn  fodder 
grown  in  this  state  upon  one  acre  contained  more  digestible  matter  than 
the  grain  from  the  same  area;  it  was  also  shown  that  all  parts  of  the 
fodder  were  valuable,  and  that  the  portions  which  were  generally  re- 
jected and  allowed  to  waste  contained  more  valuable  food  material  than 
the  portions  which  were  utilized,  even  where  there  was  an  attempt  made 
to  save  and  feed  the  fodder. 

Since  the  time  of  conducting  the  experiments  above  referred  to  the 
attention  of  farmers  have  been  frequently  called  to  the  value  of  corn 
fodder  as  food  for  cattle,  sheep  and  horses,  through  the  medium  of  sta- 
tion bulletins,  lectures  at  farmers'  meetings,  the  agricultural  press  and 
the  advertising  matter  of  fodder  cutters  and  fodder  shredders.  These, 
toofether  with  the  existinsr  circumstances  of  short  hav  crops,  have  worked 
n  revolution  with  many  farmers  in  the  manner  in  which  they  save,  utilize 
and  feed  com  fodder.    This  ehange  of  policy  toward  com  fodder  has 
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caused  many  tons  of  fodder  to  be  utilized  and  turned  into  some  profit 
to  the  growers;  yet  it  is  probable  that  the  increased  acreage  in  corn  still 
leaves  as  much  as  ever  uncared  for  and  going  to  waste.  The  area  in  corn 
this  year  means  a  production  of  more  than  one  hundred  million  tons  of 
fodder.  This,  if  utilized,  should  mean  as  many  milhon  dollars  to  the 
producer. 

Maryland  produces  yearly  enough  corn  fodder  to  maintain  all  the 
cattle  and  sheep  in  her  borders,  and  still  have  a  surplus.  This  surplus 
should  not  be  a  waste  on  the  farm,  but  should  go  to  maintain  more  stock. 

By  keeping  stock  the  farmer  would  be  able  not  only  to  convert 
corn  fodder  which  is  now  going  to  waste  into  dairy  products  and  meat, 
but  at  the  same  time  would  convert  the  plant  foods  of  the  fodder  into 
a  form  which  would  rapidly  decompose  and  become  available  for  suc- 
ceeding crops,  and  also  produce  a  change  in  the  undigested  organic  mat- 
ter, which,  when  added  to  the  soil,  would  make  it  a  better  home  for 
nitrifying  organisms  and  promote  their  growth. 

Circumstances  have  caused  the  farmers  of  many  sections  of  Mar}'- 
land  to  go  into  dairs'ing,  who  a  few  years  ago  devoted  their  energies  to 
some  of  the  staple  aerricultural  crops.  This  changed  condition  necessi- 
tates having  a  greater  amount  of  food  for  the  cows.  Naturally,  the 
farmer  should  look  to  utilizinq-  that  which  is  produced  on  the  farm;  and 
none  of  the  crops  will  give  so  much  food  for  the  dairy  herd  as  the 
corn  crop  when  all  of  it  is  prepared  and  put  in  shape  for  feeding.  This 
desire  on  the  part  of  those  seeking  the  best  methods  brings  to  us  the 
questions  which  are  being  discussed  by  feeders  in  connection  with  the 
problem  of  feeding:  corn  fodder.  How  should  corn  fodder  be  fed?  JVJiat 
is  the  best  manner  of  preparin^^  and  ?naking  the  valuable  food  compounds 
"which  are  stored  up  in  corn  stalks  into  a  form  palatable  and  flourishing  to 
stock?  If 07a  shall  fodder  be  prepared  so  as  to  utilize  most  completely?  These 
have  been  the  questions  which  incited-  and  called  forth  the  experiments 
recorded  on  the  following  pages. 

I.  DETERMIXATIOX  OF  THE  AMOUNT  OF  FODDER 
WASTED  WITH  DIFFERENT  METHODS  OF  FEEDING  CORN 
FODDER. 

Determination  of  the  relative  amounts  of  the  different  parts  of 
corn  fodder  showed  that  sixty  pounds  out  of  every  one  hundred  pounds 
were  stalks,  thirty  pounds  blades  and  ten  pounds  husk.  Every 
farmer  and  person  who  has  attempted  to  feed  corn  fodder  knows  that 
the  cattle  eat  but  little  of  the  stalk  proper,  generally  eating  nothing  more 
than  the  blade  and  husk.  Thus  it  will  be  safe  to  calculate  that  50%  of 
the  fodder,  when  fed  in  its  natural  state,  would  be  a  waste  product. 
Consequently  in  this  discussion  it  was  not  deemed  necessarv^  to  conduct 
any  extensive  experiments  with  whole  fodder,  but  to  take  up  at  once  the 
work  after  the  fodder  has  been  prepared  in  the  most  approved  manner  for 
feeding. 

OUTLINE  OF  EXPERIMENT. 

The  experiment  under  discussion  was  undertaken  to  obtain  some 


128 


MARYLAKD  AGRICULTURAL  EXPERIMENT  STATION. 


definite  and  reliable  data  from  a  comparison  of  the  two 
methods  of  feeding  fodder  to  cattle  as  practiced  by  different  farmers. 
The  methods  being:  First,  that  of  feeding  the  cut  fodder  dry  and  alone 
as  hay  is  fed,  which  is  the  method  commonly  used.  The  second  method 
is  to  wet  the  fodder  and  thoroughly  mix  the  grain  with  it.  This 
method  is  claimed  to  give  better  results  as  to  milk  or  flesh  produced,  and 
also  a  less  amount  of  waste  fodder. 

Mne  cows  w^ere  used  in  the  test;  four  in  Lot  A,  and  live  in  Lot  B. 
During  the  first  period  of  the  experiment  the  fodder  and  grain  were 
fed  separate  and  dry  to  Lot  A,  and  to  Lot  B  they  were  thoroughly  mixed 
and  wet.  During  the  second  period  of  the  experiment  the  manner  of 
feeding  to  the  two  lots  was  the  reverse  of  that  of  the  first  period. 

The  first  period  lasted  through  32  days,  and  the  second  period 
through  25  days. 

FEED  USED  AND  MANNER  OF  PREPARATION. 

The  fodder  used  in  this  experiment  was  grown-  on  the  Experiment 
Station  farm,  and  soon  after  husking  the  corn,  the  fodder  was  hauled 
in  and  stored  in  the  barn.  It  kept  bright  and  perfectly  sweet.  The 
fodder  was  prepared  for  feeding  by  cutting  it  with  a  "Tornado"  cutter, 
w^hich  not  only  cuts  but  splits  the  stalks  and  shreds  the  leaves  and  husks. 

During  the  test  it  was  aimed  to  give  each  animal  all  she  would  eat. 
The  grain  ration  given  the  cows  consisted  of  a  mixture  of  equal  parts  by 
weight  of  corn  and  cobmeal,  wheat  bran  and  "King"  gluten  meal — giv- 
ing each  cow  10  pounds  per  day  of  this  mixture. 

In  mixing  the  feed  the  grain  and  fodder  were  thoroughly  mixed  and 
wet  with  water.  The  mixing  was  generally  done  about  one  feed  (12 
hours)  ahead.  When  the  weather  was  warm  the  feed  was  mixed  only 
two  or  three  hours  before  feeding,  as  a  longer  period  would  sometimes 
cause  it  to  sour. 

[table  I. — RESULTS  OF  THE  TESTS. 

Shredded  corn  fodder  and  grain  ration  fed  separate  and  dry. 

No   of         Duration     Qnantity  of                      Quantity  of  Per- 
cowsin             of          fodder  fed  Total  refuse  or  was-  cent- 
Experiment.  Experiment.     per  day.            fed.  ted  Fodder.  Wasted, 
days.             lbs.               lbs.  lbs. 
Lot  A.           4                   32                   41                  1313                 153  11.6 
Lot  B.          5                    25                   46                  1150                 167  14.5 

Average  13.0 

Shredded  corn  fodder  and  grain  ration  thoroughly  jnixed  and  luet. 

Lot  B.  5  32  46  1473  141  9.6 

Lot  A.  4  25  41  1025  52 

A  verage    7  3 

This  gives  again  in  favor  of  feeding  the  grain  and  fodder  mixed 
and  wet  of  6.7  per  cent.,  or,  in  other  words,  in  feeding  a  ton  of  shredded 
fodder  there  is  a  waste  of  260  pounds,  while  feeding  it  as  mixed  feed 
there  is  only  134  pounds  wasted,  or,  approximately,  but  one-half  the 
waste. 
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II.  DETEEMIXATIOX  OF  THE  EFFECTS   OF  THE  ABOVE 
TWO  WAYS  OF  FEEDIXG  UPOX  THE  QUAX- 
TITY  OF  PRODUCT. 

The  cows  used  in  these  experiments  were  native  and  grade  animals, 
or  such  animals  as  make  up  an  average  herd.  They  were  divided  as 
nearly  as  possible,  all  things  considered,  into  two  lots  so  as  to  obviate  dif- 
ference as  to  period  of  lactation,  etc. 

The  following  are  the  results  as  to  the  yield  of  milk  from  the  indi- 
vidual cows  when  fed  the  different  ways,  as  indicated  in  Experiment  1. 

TABLE  II. — YIELD  OF  MILK  DURING  TWENTY-FIVE  DAYS  OF  EACH  METHOD 

OF  FEEDING. 

Cow  No.          Fodder  and  Grain  fed  Fodder  and  Grain 
Separate  &n0.  Qry.                     mixed  and  fed  wet. 

lbs.  lbs. 

1  M2.0  342  5 

2  264  5  296  0 

5  :C5.5  472.5 

6  ,   3-9.0  385.6 

7  4:J2  5  420.0 

8  478.5  427  0 

9  492.0  474.5 

10  504.5  517.5 

11  4;J0  5  419.0 


Total      3709.  3754.5 

The  results  from  the  yield  of  milk  shows  a  small  total  gain  in  favor 
of  the  mixed  ration,  while  individual  cases  show  a  loss  when  fed  the 
^^mixed  feed."  As  there  is  a  maximum  production  for  every  cow,  and  no 
conditions  are  able  to  change  that  amount  very  materially,  and  in  this 
test  the  yields  showed  but  little  advantage,  it  may  be  well  to  look  next 
at  the  comparative  condition  of  the  cows  at  the  end  of  the  time  of  fcerl- 
ing  the  different  wavs, 

III.  EFFECT  OF  THE  ABOVE  AVAYS  OF  FEEDIXG  VPOX 
THE  COXDITIOX  OF  THE  AXIMALS. 

This  portion  of  the  work  consists  simply  of  a  record  of  the  weights 
of  the  animals  at  the  beginning  and  end  of  experiments.  The  weights 
are  the  result  of  single  weighings,  and  while  they  cannot  be  considered 
exact  or  the  change  in  weight  considered  to  be  entirely  due  to  flesh,  yet 
as  the  animals  were  weighed  in  as  nearlv  the  same  condition  as  to  time 
of  feeding,  watering,  etc.,  at  the  different  times  as  it  is  possible  to  ha^  2 
them,  the  weights  can  be  considered  to  approximate  the  facts. 

The  weights  were  as  follows: 

Cow  No.       At  end  of  period  when  '^K^'^Vr' I'^^'^r^Tn^''      ^mTJa  lluon"^' 

fodder  and  grain  were  fed  fodder  and jrrain  raixeci 

separate  and  dry.  were  mixed  and  wet. 

\To 


lbs. 
45 


1  705  ^" 

6  816  ^ 


7  663  4OI 

8  6S8 

9  735 

10  750 

11  fi60 

From  these  figures  it  will  be  seen  that  there  was  a  general  improve- 


so 
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wm  ol^'o  hJ'n  of  mixing  the  grain  with  fodder,  together  with  water.  It 
11  al.o  be  noted  on  a  comparison  of  tables  II.  and  III.  that  the  cows 
wluch  gained  most  flesh  gave  the  least  milk,  and  vice  versa. 

IV.  DETEEMIXATIOX  OF  THE  EELATIYE  AMOUXTS  OF  FOOD 
AXD  WATER  COXSOIED  UXDER  DIFFEREXT 
METHODS  OF  FEEDIXG. 

•imoJnt.*of  tt'T'^'^^'^  1!^'''  P^^^^  ^^'^  ^^'^s  obtained  from  the 
amount,  of  ^ater  consumed  by  steers  under  digestive  experiments  the 
results  of  which  are  reported  under  subsequent  heads  '''P'™"^^'^ 

food  el  ^dnf  ^Tr'""^  the  animals  were  offered  the  same  amount  of 
lood  each  day.    The  amount  being  that  which  preHminarv  tests  showed 

Tbpl    '      7""^  f  ^  ^'^^  ^^^^^^^  ^'^^  weighed^and  recorded 

There  was  a  fixed  amount  of  water  used  each  time  m  the  mixing  of  the 

1  thp         1^''^"''  '''''  ^^^'^^^  '"""S  and  evening, 

all  the  water  they  would  drink.  ^ 

The  r  suits  were  as  follows: 
Food  consumed  by  two  steers  in  1-1  days: 

When  fodder  and  grain  were  fed  separate  and  dry  388  pounds. 

When  fodder  and  grain  were  fed  mixed  and  wet  398  pounds. 

U  ater  consumed  by  two  steers  in  14  days: 

When  fodder  and  grain  were  fed  separate  and  dry  1.043  pounds. 

When  fodder  and  grain  were  fed  mixed  and  wet  (mixed 

with  food  317  lbs.,  drunk  752  lbs.)  1,069  pounds. 

This  test  was  made  during  March  in  a  stable  where  the  average 
daily  temperature  at  that  time  in  the  year  varied  but  little. 

From  the  above  results  it  will  be  seen  that  the  mixing  will  not 
cause  the  animals  to  actually  consume  more  food,  but  only  to  cause  less 
waste  of  that  which  is  given.  Also,  that  the  total  amount  of  water  con- 
sumed is  about  a  constant  thing. 

DIGESTIOX  EXPERIMEXTS. 

Figures  obtained  from  amounts  eaten  and  refused,  and  from  yields 
and  weights,  are  often  of  such  a  nature  as  to  not  be  entirely  decisive,  and 
seldom  point  out  or  determine  the  reason  for  the  results  obtained;  conse- 
quently, in  order  that  the  conclusions  drawn  from  the  above  results 
might  not  be  shadowed  with  doubt,  digestion  experiments  were  made 
by  feeding  fodder  in  different  ways  separately  and  in  combination 
with  a  grain  ration.  These  digestion  tests  were  so  planned  as  to  give  data 
on  almost  every  phase  of  the  question  under  discussion,  and  also  planned 
with  the  expectation  that  the  exact  point  of  advantage  or  disadvantage 
in  various  methods  would  be  indicated. 

ANIMALS  USED. 

The  animals  used  in  the  digestion  experiments  were  four  steers, 
which  were  bought  in  the  Baltimore  Stock  ^larket.  They  showed  a  good 
breeding,  probably  a  good  percentage  of  short-horn  blood.    They  were 
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in  good  flesh,  but  not  fat.  These  steers  proved  to  be  exceedingly  wall 
adapted  to  this  work,  as  they  were  unusually  easy  to  handle  and  had 
good  appetites. 

METHODS  USED. 

The  apparatus  used  in  the  work  was  substantiallv  the  stall  and  har- 
ness for  collecting  the  dung  and  urine  as  modeled  by"^Dr.  H.  P.  Armsby. 
The  general  method  of  procedure  was  practically  the  same  as  described 
in  the  Fourth  Annual  Eeport  and  Bulletin  Xo.  26  of  this  Station. 

FEED  USED. 

The  corn  fodder  used  in  these  digestion  experiments  was  prepared  by 
cutting  and  shredding  on  the  "Tornado''  fodder  cutter,  and  was  the  same 
kind  of  fodder  as  used  in  feeding  the  cows  described  in  the  first 
part  of  this  bulletin.  In  harvesting  the  fodder  was  cut  off  at  the  ground, 
so  that  the  shredded  fodder  represented  the  entire  plant,  less  the  ears. 
The  wheat  bran  used  was  a  good  grade  of  Western  bran  of  medium 
fineness. 

The  several  digestion  trials  are  discussed  under  heads  V.-X.,  which 
immediately  follow. 

The  following  are  the  analyses  of  the  sam])les  used  in  the  digestion 
work.   The  methods  used  were  those  of  the  A.  0.  A.  C. 


TABLE  IV. — COMPOSITION    OF    FODDER    AND    GRAIN    FED  AND  DUNGS 
EXCRETED  IN    DIGESTION  EXPERIMENTS. 


Index 
No. 

f-  r  < 

Desckiption  of  Saaiples. 

Water 

Ash. 

Crude 
Pro- 
tine. 

Crude 
Fiber. 

N- 

free 
Ex- 
tract. 

Fat. 

Per  Ct. 

Per  Ct. 

Per  Ct. 

Per  Ct. 

Per  Ct 

Per  Ct. 

1747 

Shredded  Corn  Fodde'*. 

20.10 

4.f0 

4.31 

28.29 

40.33 

2.37 

1753 

Wheat  Brsn. 

13.28 

5.24 

17.77 

9.51 

48.22 

6.00 

1760 

Dung  Steer  3, 

83.56 

1.50 

1  21 

4.80 

8.f2 

0.31 

17H1 

"  4, 

V  

84.40 

1.54 

119 

4.48 

8.09 

0.30 

1768 

85.16 

1.46 

1.26 

4.27 

7.. 57 

0.28 

1T69 

"         "  2 

84.83 

1.60 

1..S4 

3  90 

8.03 

0.30 

1778 

"  3, 

VII  

82.60 

192 

1.78 

4.39 

8.56 

0.75 

rr,9 

"  4, 

VII  

82  26 

l.>-5 

1.62 

5.03 

8.63 

0.61 

1786 

"  1, 

VIll  

80.50 

2.25 

1  83 

5.04 

9.63 

0.75 

1787 

"  2, 
"  3, 

VIII  

82  89 

1.95 

1  85 

4.23 

8.44 

064 

1796 

It 

IX  

82.14 

1.95 

1.83 

4.43 

8  58 

1.07 

i:97 

"  4, 

83  37 

1.66 

1..50 

4.47 

8.52 

0.48 

18C6 

"  1, 

IX  

F0.36 

2.07 

1  94 

5.50 

9  25 

0.88 

1807 

2, 

IX  

81.46 

2.11 

1.57 

5. 00 

8.18 

0.68 

1818 

"  3, 

X  

83  85 

1.78 

1.78 

3.79 

6.78 

2.02 

18^9 

"  4. 

X  

8n.i.> 

1.71 

2. 21 

5..-0 

9. 29 

136 

Y._DETERMIXATIOX  OF  THE  DIGESTIBILITY  OF  SHRED- 
DED CORN  FODDER  FED  DRY. 


This  portion  of  the  work  is,  in  a  measure,  a  repetition  of  work 
which  was  done  here  and  reported  in  Bulletin  No.  20,  and  also  similar 
to  what  has  been  done  at  other  Experiment  Stations.  Yet  for  this  par- 
ticular work  it  was  deemed  advisable  to  repeat  it,  so  that  we  would 
eliminate  the  differences  which  might  arise  from  using  other  crops  and 
animals;  also,  to  have  a  test  with  \he  fodder  prepared  in  precisely  the 
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same  manner  as  that  which  was  used  in  these  experiments.  Again,  it  is 
well  in  this  sort  of  work  to  add  strength  by  numbers  of  trial.  The  ani- 
mals had  been  eating  the  corn  fodder  for  some  days  before  they  were 
put  on  the  experiment  proper,  and  the  preliminary  period  is  put  down 
from  the  time  when  the  acfiial  weights  of  feed  were  recorded,  but  in 
reality  it  was  a  much  longer  period. 

Taking  the  composition  of  the  fodder  fed  and  the  dungs  excreted, 
together  with  the  amounts  eaten  and  excreted  as  given  in  the  first  col- 
umn of  the  following  table,  we  have  the  data  given  in  the  following 
table  from  which  the  digestion  coefficients  are  calculated  as  indicated. 
The  weights  are  recorded  and  given  in  the  metric  system  for  convenience 
of  calculation.  This  point  was  not  considered  essential,  as  the  results 
sought  were  to  be  records  in  per  cents,  and  they  would  be  the  same  under 
all  methods  of  weighing.   (453.6  grm. — 1  pd.) 

TABLE  V. — DIGESTIBILITY    OF    THE    COMPONENTS  OF    SHREDDED  CORN 

FODDER,  FED  DRY. 
Duration  of  preliminary  feeding  ^  days.    Duration  of  Digestion  period  6  days. 


{In  grams y  4§j.6  grams—i  pound. ^ 


Fresh 
Sub- 
stance. 

Dry 
Sub- 
stance 

Ash. 

Pro- 
tein. 

Crude 
Fiber. 

N-free 

Ex- 
tracc. 

Fat. 

STEER  3, 

Per  Cent  Digested  

Grams. 

30510 
63i40 

Grams 

24375 
10390 

Grams 

1403 

948 

Grams 

1315 
765 

Grams 

8630 
3035 

Grams 

12304 
5446 

Grams 

723 
196 

135^85 
57.37 

455 
32.44 

550 
41.83 

5595 
64.83 

6a58 
55.67 

527 
72.89 

STEER  4. 

Food  Eaten  (1747)  

30740 
69050 

24560 
10770 

13790 
56.14 

1414 

1063 

351 
24.82 

1325 
821 

504 
37.96 

8677 
3096 

5581 
64.32 

12415 

5583 

683  J 
55.03 

729 
207 

522 
71.60 

56.75 

28.63 

.39.89 

64.57 

55  35 

72.24 

YI.— DETERMINATION^  OF  THE  DIGESTIBILITY  OF  SHEED- 
DED  FODDER  FED  WET. 


In  this  test  the  same  kind  of  fodder  was  used  as  in  the  test  where 
fodder  was  fed  dry,  and  the  fodder  was  prepared  in  the  same  manner 
and  all  the  operations  were  conducted  in  the  same  way,  the  only  differ- 
ence being  that  the  fodder  fed  the  steers  was  thoroughly  wet  and  allowed 
to  stand  some  time  before  feeding.  In  wetting  the  fodder  there  was 
three  parts  of  water  used  to  four  parts  of  fodder. 

The  steers  used  were  the  other  two  (Nos.  1  and  2,)  and  the  results 
obtained  are  deemed  perfectly  comparable  as  they  ate  practically  the 
same  amounts  and  then  where  all  the  animals  were  used  in  the  same  di- 
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gestion  trials  the  average  results  as  obtained  with  steer  Xos.  1  and  2  were 
almost  identical,  at  least  in  the  essentials  with  those  obtained  with  steers 
Nos.  3  and  4. 

TABLE  VI. — DIGESTIBILITY  OF   THE    COMPONENTS    OF     SHREDDED  FOD- 
DER FED  WET. 
Duration  of  Preiiminary  Feeding  I2  Days. — Duration 
of  Digestion  Period  6  Days. 


Fresh 
Sub- 
stance. 

Dry 

:sub- 

stance. 

Ash. 

Pro- 
tein. 

Crude 
Fiber. 

N-free 

Ex- 
tract. 

Fat. 

STEER  1. 

Grams. 

28960 
59560 

Grams. 

23137 
8838 

Grams 

1332 
870 

Grams 

1248 
750 

Grams 

8191 
2543 

Grams 

11680 
4508 

Grams 

6«^6 
167 

14299 
61.84 

462 
34.68 

498 
39.V0 

5648 
68.95 

7172 
61.40 

519 
75.66 

STEER  2. 

29840 
64300 

23840 
9752 

1373 
1028 

1286 
861 

8442 

2507 

]2a?2 
5163 

707 
193 

14038 
59.09 

345 
25.13 

425 
33.05 

59a5 
70.30 

6869  1  514 
57.09  72.70 

60.46 

29.90 

36.48 

69.64 

.59.22  1  74.18 

Bringing  the  coefficients  obtained  by  feeding  fodder  dry  and  wet 
together  for  comparison  we  have. 

TABLE  VII. — COMPARISON  OF    DIGESTION    COEFFICIENTS    OBTAINED  BY 
FEEDING  SHREDDED    CORN  FODDER   DRY  AND  WET. 

Pe>    Cents  Digestible. 

Dry  Sub-  Crude  N-Free 

stance  Ash  Protein  Fiber  Extract  Fat 

Fed  Dry                     56.75  28.63  39.89  64  57  .5.5  a5  72.24 

Fed  Wet                     60.46  29.90  ;36.48  69  6:3  59  22  74  13 

From  these  figures  it  is  shown  that  the  wetting  of  the  fodder  pro- 
duces the  effect  of  maldng  the  total  dry  substance  more  digestible.  The 
difference  resting  chiefly  in  the  higher  coefficients  for  the  carbonaceous 
portion.  It  will  be  noted  that  the  protein  in  the  wet  fodder  is  a  little 
less  digestible  than  in  fodder  fed  dry.  The  data  at  hand  and  theory 
show  no  reason  why  this  hould  be  so. 

YII.— DETERMIXATIOX     OF     THE     DIGESTIBILITY  OF 
SHREDDED  CORX  FODDER  AXD  WHEAT  BRAX  WHEX 
FED  SEPARATELY  AXD  DRY. 

In  this  test  the  aim  was  to  feed  equal  amounts  of  wheat  bran  and 
shiedd.d  fodder.    The  bran  was  fed,  and  as  soon  as  it  was  eaten,  which 
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was  generally  within  one  half  hour,  the  foddder  was  given  and  the  ani- 
mals had  10  to  12  hours  in  which  to  eat  this  portion  of  their  ration. 

The  compositions  of  material  fed  and  dimgs  excreted  are  given  in  ta- 
ble TV,  which  furnish  the  data  for  the  calculation  of  the  coeflB.cients  as 
given  in  the  following  table. 

TABLE  VIII. — DIGESTIBILITY    OF  A    RATION  OF    SHREDDED    CORN  FOD- 
DER AND  WHEAT    BRAN  WHEN  FED  SEPERATELY  AND  DRY. 


Duj-aiion  of  preliminary  feeding  8  days.   Duration  of  Digestion  Period  6  days 


Fresh 
Sub- 
stance. 

Dry 
Sub- 
stance. 

Ash. 

Grams 

883 
1C06 

Pro- 
tein. 

Crude 
Fiber. 

N  free 

Ex- 
tract. 

Fat. 

STEER  3, 

Total  Eaten  

Per  Cent.  Digested  

Grams. 

19200 
19200 

Grams. 

15337 
lt6.50 

Grams 

827 
34L2 

Grams 

.>431 
1826 

Grams 

7741 
9254 

Grams 

455 
1152 

38400 
70880 

319S7 
123:30 

1889 
1360 

4^39 
1261 

7257 
3111 

16995 
6067 

1607 
531 

19657 
61.45 

529 
28.00 

2978 
70.25 

4146 
57.13 

10928 
61.30 

1076 
66.96 

STEER  4. 

20900 
21000 

16688 
18il5 

961 
1105 

901 
373i 

5912 
1997 

8419 
10121 

495 
1260 

Total  Excreted  (1779)  

41900 
86510 

34903 
15349 

2066 
1600 

46?3 
1401 

7909 
4352 

18540 
7468 

1756 
528 

19.554 
56  02 

466 
22.56 

3232 
69.76 

3557 
44.97 

11072 
59.72 

1227 
69.91 

Average  for  Two  Steers  

58.74 

2-5.28  70.00 

51.05 

62.05  1  68.44 

YIII.— DETEEMIXATIOX  OF  THE  DIGESTIBILITY  OF  A  EA- 
TIOX  OF  SHREDjjED  CORX  FODDER  AXD  WHEAT 
'BEAX.    FODDER  FED  WET— BRAX  FED  DRY. 

The  fodder  was  prepared  for  feeding  and  wet  in  the  same  manner 
as  described  under  VI.,  and  the  wheat  bran  was  fed  as  in  YIL,  all  re- 
maining factors  in  the  several  tests  remaining  constant. 

The  following  are  the  results: 
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TABLE  IX.— DIGESTIBILITY  OF  A  RATION    OF  SHREDDED    CORN  FODDER 

AND  AVHEAT  BRAN. 
(fodder  FED  WET  AND  BRAN  FED  DRY.) 


Duration  of  preliminary  feeding  6  days.  Duration  of  digestion  period  6  days 


Fresh 
Sub- 
stance. 

Dry 
Sub- 
stance. 

Ash. 

Pro- 
tein. 

Crude 
Fiber. 

N-tree 

Ex- 
tract. 

Fat. 

STEER  L 

Total  Excreted  (1786)  

Grams. 

11670 
12000 

Grams. 

9324 
10410 

Grams 

537 
629 

Grams 

503 
2132 

Grams 

3'?02 
1141 

Grams 

4705 
5788 

Grams 

277 
.7:^0 

23670 
45390 

19734 
8850 

1166 
1021 

26a5 
831 

4443 

2287 

10493 
4371 

{•97 
340 

If  884 
55.15 

145 
12.44 

1804 
68.46 

2  If  6 
48.53 

6122 
58.34 

657 
65.91 

569 
1440 

2009 
523 

STEER  2. 

24000 
24000 

19175 
20817 

1104 

1258 

1034 
4265 

6790 
2282 

9678 
11572 

48f00 
81700 

39992 
13978 

2362 
1593 

5299 
1511 

9072 
3456 

21250 
6895 

26014 
65.05 

769 
32.56 

3788 
71.48 

5616 
61.90 

14355 
67.55 

1486 
73.96 

60.10 

12.50 

69.97 

55.22 

62.95 

09.6  4 

IX.— DETEEMINATION  OF  THE  DIGESTIBILITY  OF  A  EA- 
TIOX  OF  SHREDDED  COEX  FODDEE  AND  WHEAT 
BEAN  WHEN  FED  WET  AND  MIXED. 


During  this  portion  of  the  test  the  feed  for  the.  steers  was  prepared 
by  mixing  the  grain  and  fodder  together  and  wetting,  the  manner  of  pro- 
cedure being  the  same  as  that  described  under  the  preparation  of  the 
feed  for  the  cows.    See  page  128. 

In  this  part  of  the  work  all  four  steers  were  used  in  order  to  have 
data  for  checking  the  other  parts  of  the  work.  The  foods  used  were  from 
the  same  lots  as  that  used  in  the  other  tests. 

Using  the  data  given  in  Table  IV.  for  the  calculations,  we  obtain  the 
following  results: 


136 


MABYLAND  AGKICULTURAL  EXPERIMEKT  STATION. 


TABLE  X. — DIGESTIBILITY    OF    SHREDDED  CORIf    FODDER  AN^D  WHEAT 

BRAN  FED  WET  AS  MIXED  FEED. 
Duration  of  preliminary  feeding  7  days.    Duration  of  digestion  period  6 

days. 


^STEER1. 

Fodder  Eaten  (1747). 
Grain  Eaten  (1753).... 


Total  Eaten  

Total  Excreted. 


Digested  

Percent.  Digested. 


STEER  3. 


Fodder  Eaten. 
Grain  Eaten... 


Total  Eaten  

Total  Excreted  (1807). 


Digested  

Percent.  Digested. 


«TEER  3. 


Fodder  Eaten. 
Grain  Eaten. . . 


Total  Eaten  

Total  Excreted  (1796), 


Digested  

Per  Cent  Digested . 


STEER  3. 


Fodder  Eaten. 
Orain  Eaten.. 


Total  Eaten   ... , 

TotBl  Excreted  (1797]. 


Digested   

Per  Cent.  Digested 


Average  for  4  Steers . 


Fresh 
Sub- 
stance. 


Grams. 


20830 
24C00 


44830 
71670 


24000 
24000 


48000 
83360 


21000 
21000 


43000 
75930 


21000 
31000 


43000 
72350 


Dry 
Sub- 
stance. 


Grams. 


16643 
20817 


374.59 
14075 


23384 
62.43 


19175 
20817 


14620 


Ash. 


Grams 


958 
1258 


2216 
1483 


733 
33.08 


1104 
1358 


25373 
63.44 


16779 
18215 


3t094 
13561 


21433 
61.25 


16779 
18215 


3l9r4 
12031 


33963 
65.62 


63.19 


2363 
1759 


603 
35.53 


966 
1105 


2071 
14  SO 


591 
28.54 


966 
1105 


Pro- 
tein. 


Grams 


898 
4265 


5163 
1390 


Crude 
l?iber. 


3773 
73.08 


1034 
4265 


5299 
1309 


75.29 


2071 
1201 


870 
42.01 


32.29 


905 
3732 


463^ 


3348 
70.05 


Grams 


5893 
3383 


8175 
3944 


4231 
.51.76 


6T90 
2283 


8072 
4168 


4904 
54.03 


N-free 

Ex- 
tract. 


Fat. 


Grams 

8398 
11572 

19970 


13343 
66.81 


9678 
11572 


21250 
6817 


5940 
1997 


7937 
3366 


4571 
57.59 


905 
37S3 


4637 
1085 


3552 
76.60 


73.76 


5940 
1997 


3234 


4703 
59.25 


55.67 


14433 
67.92 


8470 
10121 


18591 
6514 


Grams 


493 
1440 


1933 
630 


1303 
67.41 


.569 
1440 


2009 
567 


1442 
71.78 


1260 


1758 
8ia 


12077 
64.96 


8470 
10121 


946 
53.24 


498 
1260 


18591 
6164 


1758 
347 


12437  1411 
66.84  I  80.26 


66.63 


Bringing  the  data  obtained  in  VII.,  VIII.  and  IX.  together  for  com- 
parison, we  have  the  following: 


BULLETIN"  DUMBER  41. 


137 


TABLE  XI. — AVERAGE  COEFFICIENTS  OF  DIGESTIBILITY  OF  A  RATION"  OF 
CORN"  FODDER  OBTAINED  BY  DIFFERENT  WAYS  OF  FEEDING. 
Perce  nts  Digestible . 


Ration  and  Manner 
of  Feeding. 

No.  ol 

Steers 
in  test. 

Dry 
Substance 

Ash 

Pro- 
tein. 

Crude 
Fiber. 

N— free 
Extract. 

Fat. 

VII.  Corn  fodder  and 
whedt  bran  fed 
seperately  and  dry. 

3 

58  74 

25.28 

70.00 

5105 

62.05 

68.44 

VIIL  Corn  fodder  fed  wet 
wheat  bran  feu  dry. 

3 

60.10 

12.50 

69.97 

55.22 

63.95 

69.94 

IX.  Corn  fodder  and  wheat 
bran  mixed  and  fed  wet. 

63.19 

32.29 

73.76 

55  67 

66.63 

68.17 

From  the  above  table  it  will  be  seen  that  there  is  but  a  small  dif- 
ference in  digestibility  when  the  grain  and  fodder  are  fed  separately, 
whether  the  fodder  is  dry  or  wet;  yet  the  difference  is  in  favor  of  feeding 
the  fodder  wet — the  difference  being  sufficient  to  warrant  wetting.  A 
comparison  of  either  method  of  feeding  grain  and  fodder  separately  with 
preparing  them  as  mixed  feed  shows  a  decided  advantage  in  favor  of  mix- 
ing, being  about  4^  per  cent,  more  dry  substance  digested  and  3 J  per 
cent,  more  protein. 

X.— DETEEMINATION  OF  THE  DIGESTIBILITY  OF  WHEAT 

BEAN. 

The  object  of  this  experiment  was  twofold;  first  to  determine  the 
\alue  of  Western  wheat  bran,  and  second  to  serve  as  a  check  in  refer- 
ence to  the  previous  experiments. 

The  question  of  the  value  of  Western  wheat  bran  is  of  considerable 
importance  to  dairymen,  as  the  bulk  of  the  bran  on  the  market  comes 
from  the  West;  and  it  is  not  uncommon  to  hear  dairymen  say  that  "West- 
ern bran''  is  of  very  poor  quality  and  is  not  nearly  so  good  as  Eastern 
and  old-fashioned  bran,  and  some  go  so  far  as  to  say  that  for  feeding  pur- 
poses it  is  but  little  better  than  saw  dust. 

During  the  time  of  this  experiment  the  animals  were  fed  entirely 
on  the  bran,  no  other  food  beinor  given.  The  composition  of  the  bran 
fed  in  this  test  is  given  in  Table  IV..  and  by  the  use  of  these  figures  with 
the  composition  of  the  dungs,  together  with  the  amounts  of  food  eaten 
and  dung  excreted,  we  have  the  following  results: 
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TABLE  XII. — DIGESTIBILITY  OP  WESTERN  WHEAT  BRAN. 


Duration  of  preliminary  feeding  6  days.  Duration  of  digestion  period  6  days. 


Fresh 
Sub- 
stance 

Dry 
Sub- 
stance 

Ash 

Pro- 
tein 

Crude 
Fiber 

N- 
free 
Extr't 

Fat 

STEER  3. 

Grams 

36000 
61240 

Grams 

31225 
9890 

21:335 
68.33 

Grams 

]886 
1090 

796 
42.21 

Grams 

6398 
1090 

Grams 

3424 
2321 

Grams 

17357 
4152 

Grams- 

2160 
1237 

53(8 
82.96 

1103 
32.21 



13205 
76.08 

923 
42.73 

STEER  4. 

30000 
44130 

26020 
8768 

1572 
754 

5330 
975 

2853 
234U 

14465 
4099 

1800 
600 

17252 
68  30 

818 
52  04 

4355 
81.71 

513 
17.98 

10366 
73.05 

1200 
66.  b7 

54.70 

Average  for  2  steers   

67.32 

47.13 

82.33 

25  10 

74.57 

i 

1 

From  the  results  above  we  see  that  AVestern  wheat  bran  -shows  not 
only  a  good  analysis,  but  that  the  components  are  quite  digestible,  espe- 
cially the  protein  and  nitrogen-free  extract  (starch  and  sugar),  which 
are  the  valuable  portions  of  bran. 

In  order  to  compare  the  value  of  this  bran  with  that  of  the  old  pro- 
cess and  Eastern  bran,  in  the  following  table  are  given  the  coefficients  as 
obtained  in  America  and  Europe. 


TABLE  XIII. — DIGESTION  COEFFICIENTS  FOR  WHEAT  BRAN. 


Kind  of  Bran  add  Place  Tested. 

Dry 
Substance 

Ash 

Protein 

Crude 
Fiber 

N-free 
Extract 

Fat 

Western  wheat  bran,  Maryland 
Western  wheat  bran.  Mass. 
Wheat  middlings,  Maine 
Wheat  bran,  Europe 

67 
6t 
•  h 

47 

82 
78 
79 

25 
28 

75 
71 

83 

55 
65 

85 

88 

■"20" 

80 

80 

COTTOX  SEED  HULLS. 

During  the  past  few  years,  on  several  occasions,  the  attention  of  the 
Station  has  been  called  to^the  fact  that  dairymen  in  a  number  of  sections 
of  the  state  had  been  purchasing  cotton  seed  hulls  to  feed  to  their  cows. 
The  general  impression  which  prevailed  in  regard  to  the  value  of  the 
hulls,  and  which  was  received  from  the  agents  seUing  them,  was  to  the 
effect  that  thev  were  a  rich  food  and  would  take  the  place  of  wheat  bran 
and  other  nitrogenous  by-products.  The  price  paid  for  the  hulls  ranged 
from  ten  to  fifteen  dollars  per  ton. 

The  following  table  gives  the  composition  of  a  sample  of  hulls  sold 
in  this  state,  together  with  the  composition  of  some  other  feeds: 
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TABLE  XIV. — COMPARISON  OF  THE  COMPOSITION  OF  COTTON  SEED  HULL 
WITH  THE  COMMON  FEEDS  OF  THE  FARM. 


Cotton  seed  hulls. 

Corn  fodfler  

Clover  hay.  

Wheat  bran  


Crude 

N— free 

Water 

Ash 

Protein 

Fiber 

Extract 

Fat. 

Per  Ct. 

Per  Ct. 

Per  Ct. 

Per  Ct. 

Per  Ct. 

Per  Ct. 

9.25 

3.10 

8.14 

39.45 

37.26 

2.80 

20.10 

4  60 

4.31 

28  29 

40.33 

2.37 

1.5.30 

6.20 

12.30 

24  80 

38.10 

3.30 

13.26 

17.77 

9  51 

48.22 

6.00 

In  order  to  make  a  more  thorough  comparison  of  the  value  of  these 
feeds  than  the  composition  alone  will  give,  turn  next  to  their  digestion 
coefficients,  as  given  in  the  following  table: 


ABLE  XV. — COMPARISON  OF  THE  DIGESTIBILITY  OF  COTTON  SEED  HULLS 
WITH  COMMON  FEEDS  OF  THE  FARM. 


Dry 

Pro- 

Crude 

N— free 

Fat 

Substance 

Ash 

tein 

Fiber 

Extract 

Cotton  seed  huUs  (N.  C.  &  Tex)  

41 

24 

10 

38 

40 

Corn  fodder  (fed  dry,  this  bul.)  

57 

29 

40 

64 

55 

72 

66 

58 

73 

61 

69 

51 

67 

47 

82 

25 

75 

55 

From  these  tables  we  see  that  the  cotton  seed  hulls  contain  much 
less  digestible  matter  than  any  of  the  other  foods,  and  an  examination 
shows  that  it  contains  less  than  one-half  as  much  digestible  protein  ar* 
corn  fodder,  or,  in  other  words,  each  hundred  pounds  of  corn  fodder 
over  twice  as  much  digestible  protein  as  the  cottou  seed  hulls ;  yet  viany 
Maryland  fa?'mers  have  bought  cotton  seed  hulls  and  allowed  their  corn  stocks 
and  fodder  to  go  to  ivaste.  Again,  some  farmers  have  sold  clover  hay  and 
others  have  refused  to  buy  it  at  eight  to  ten  dollars  per  ton,  and  bouglit 
cotton  seed  hulls  at  higher  prices,  not  knowing  that  the  hay  was  very 
much  more  valuable  and  contained  over  ten  times  as  much  digestible 
protein. 

METHODS  OF  FEEDING  COTTON  SEED  HULLS  IN  SOUTH. 

In  the  South,  and  particularly  when  cattle  are  fed  at  the  cotton  seed 
mills,  the  practice  is  to  haul  the  hulls  out  in  large  piles  in  the  cattle 
yards,  and  the  cattle  eat  them  just  as  they  do  straw  at  the  straw  stacks  in 
this  section. 

CONCLUSION. 

The  results  obtained  and  reported  upon  in  the  preceding  pages  show 
that  by  wetting  and  mixing  the  shredded  corn  fodder  with  the  grain  rn- 
tion  that  there  is  more  complete  consumption  of  the  fodder  (there  being 
but  half  as  mucb  waste  matter)  than  when  the  fodder  and  grain  are  fed 
dry  and  separate.  The  method  of  mixing  produced  more  milk  and  kept 
the  animals  in  better  flesh,  which  is  a  very  important  factor  in  successful 
dairying. 
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The  wetting  of  the  fodder  when  fed  alone,  and  also  when  fed  with 
orain^  made  it  more  digestible.  The.  method  of  feeding  the  ration  as  a 
'•mixed  feed''  gave  a  larger  percentage  of  digestible  matter  than  any  of 
tlie  methods  tested.  From  these  facts  it  is  safe  to  say  that  the  method  of 
making  a  mixed  feed  of  a  ration  is  the  best  method  to  adopt  in  order 
to  have  "the  most  complete  consiimption  and  the  best  returns  for  the  food 
consumed. 

The  results  of  the  digestion  experiment  show  Western  wheat  bran 
to  be  far  better  than  commonly  supposed,  and  also  that  it  is  nearly  as 
digestible  as  old  process  bran. 

Cotton  seed  hulls  are  shown  to  have  less  feeding  value  than  the  corn 
fodder  which  is  being  wasted  on  farms  where  hulls  are  being  purchased 
at  ten  to  twelve  dollars  per  ton. 
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THE  MARYLAND  TREES  AXD  NURSERY  STOCK  LAW  AND 
OTHER  INFORMATION  OF  SPECIAL  INTEREST  TO 
NURSERYMEN  AND  FRUIT  GROWERS. 

By  W.  G.  Johnson,  A.  M.,  Entomologist. 


INTRODUCTION. 

In  the  performance  of  my  duties  as  State  Entomologist  inspecting 
the  nurseries  of  the  state,  and  investigating  other  entomological  and  bo- 
tanical questions  of  economic  importance,  I  have  found  many  nursery- 
men, dealers  in  nursery  stock,  and  other  persons  who  were  not  cogni- 
zant of  the  fact  that  our  last  General  Assembly  passed  an  Act  known  as 
the  "Trees  and  Nursery  Stock"  law  providing  for  the  suppression  of 
dangerous  insect  pests  and  plant  diseases  already  established  within  the 
■State,  and  the  prevention  of  future  introduction  from  outside  sources. 

It  is  the  purpose  of  this  special  bulletin  to  furnish  special  infor- 
mation regarding  the  new  law;  to  give  a  brief  summary  of  the  present 
condition  of  the  nurseries  and  orchards  of  the  State,  referring  especially 
to  the  San  Jose  Scale  and  Peach  Yellows;  to  give  the  salient  character- 
istics by  which  these  pests  may  be  recognized,  together  with  the  remedies 
for  their  destruction  and  suppression. 

TREES  AND  NURSERY  STOCK  LAW. 

In  accordance  with  the  provisions  of  this  Act  it  is  the  duty  of  the 
State  Entomologist  to  inspect  all  nurseries  of  the  State  each  year,  with 
a  view  of  detecting  any  injurious  insects  or  plant  diseases  that  might 
be  disseminated  by  the  distribution  of  nursery  stock.  Whenever  any  in- 
sect pest  or  disease  is  discovered,  the  owner  is  notified  and  the  proper 
remedies  for  its  destruction  are  suggested.  If  he  does  not  apply  the 
remedies  for  its  suppression  in  the  time  specified,  he  lays  himself  liable 
to  a  fine  of  $1.00  for  every  tree,  shrub,  vine  or  plant  shipped  from  his 
nursery.  The  entomologist  can  enter  the  premises  in  such  a  case,  em- 
ploy such  assistants  as  he  needs,  and  apply  the  remedies  for  the  de- 
struction of  the  pest  at  the  expense  of  the  owner.  If  the  nursery  stock 
is  found  to  be  free  from  dangerous  insect  pests  and  plant  diseases,  the 
owner  is  furnished  with  a  certificate  to  that  effect.  The  owner  is  further 
required  to  send  on  every  package  shipped  or  delivered,  as  well  as  trans- 
mit to  the  purchaser  by  mail,  a  certificate,  signed  by  him,  that  the  stock 
has  been  examined  by  the  State  Entomologist  and  that  it  is  free  from 
dangerous  insect  pests  and  plant  diseases.  Failure  to  furnish  such  a 
certificate  shall  rencler  him  liable  to  a  fine  of  $100.00  for  each  and  every 
such  shipment  of  delivery. 


BULLETIN  NUMBER  42. 


147 


Another  very  important  section  of  the  law  provides  for  a  certificate 
whicli  shall  be  anixea  on  every  package  of  trees,  shrubs,  vines  or  plants 
shipped  into  the  State  of  Maryland  ironi  any  other  State,  showing  that 
the  contents  have  been  examined  by  a  State  or  Government  officer,  and 
are  free  from  insect  pests  and  plant  diseases.  Upon  satisfactory  proof 
that  the  provisions  of  tliis  Act  have  been  violated  the  packages  shall  be 
returned  to  the  shipper,  unless  the  agent  or  consignee  has  the  stock  ex- 
-amined  by  the  State  Entomologist,  who  shall  furnish  the  necessary  cer- 
tificate in  case  no  dangerous  insect  or  plant  disease  is  found.  In  conse- 
quence of  a  failure  to  have  the  ptock  returned  or  to  have  it  examined 
bv  the  State  official,  it  shall  be  seized  and  burned. 

livery  person  within  this  State  who  has  bought  or  contemplates 
buying  nursery  stock  of  any  kind  this  fall  or  next  spring  should  bear 
in  mind  the  provisions  of  this  Act,  and  insist  on  a  certificate  of  in- 
spection covering  each  and  every  package.  Especial  attention  should  be 
paid  to  nursery  stock  coming  from  outside  the  State.  The  dangerous 
San  Jose  scale  in  nine-tenths  of  the  infested  districts  of  this  State  has 
been  traced  to  trees  coming  from  other  States.  Too  much  care  cannot 
he  taken  in  this  matter,  and  if  there  is  the  least  suspicion  that  the  stock 
is  not  as  represented,  upon  notification,  I  will  proceed  to  the  premises 
designated  and  make  the  necessary  examination  of  the  material  in  ques- 
tion. 

I  have  suggested  that  nurserymen  of  this  State  use  the  following, 
or  a  similar  form  of  certificate,  on  their  shipping  tags: 

 1896. 

I  hereby  certify  that  the  trees  or  plants  shipped  to  

County  of  ,  State  of  Maryland,  have  been  duly 

■examined  by  Prof.  \V.  G.  Johnson,  State  Entomologist,  and  pronounced  by 
him  as  showing  no  indication  of  the  presence  of  the  San  Jose  scale,  Peach 
Yellows,  Rosette,  or  other  dangerous  insects  or  plant  diseases  that  might 
be  transferred  on  nursery  stock  from  the  nursery  to  the  orchard  or  garden. 

Consignor. 

Several  nursery-men  outside  this  State  have  made  inquiry  regarding 
the  Maryland  law,  and  have  had  their  nurseries  examined  by  entomolo- 
gists, copies  of  whose  certificate  have  been  placed  on  file  in  this  office. 
If  for  any  reason  a  purchaser  buying  nursery  stock  direct  from  the  nur- 
sery, or  through  some  local  or  traveling  agent,  should  doubt  the  authen- 
ticity of  the  certificate  attached  to  such  stock,  the  matter  should  be  re- 
ferred to  this  office  without  delay. 

Nurserymen  should  be  exceedingly  careful  about  buying  buds  or 
stock  of  any  kind  from  nurserymen  outside  this  State.  One  instance  has 
come  to  my  notice  this  season  where  the  San  Jose  scale  was  brought  into 
this  State' on  buds  bought  from  a  nursery  firm  in  a  neighboring  State. 
M^his  should  be  a  signal  of  alarm  to  other  firms,  and  extra  care  should 
1)0  taken  in  handling:  stock  from  other  nurseries  for  filling  orders  that 
cannot  be  supplied  from  home  nurseries. 
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It  must  be  understood  that  my  certificate  of  inspection  does  not 
cover  all  the  nursery  stock  handled  by  nurser}'men  and  dealers  in  this- 
State.  Some  nurserymen,  who  grow  large  quantities  of  small  plants, 
such  as  strawberries,  advertise  fruit  trees,  although  none  are  growTi  by 
them.  In  such  cases  the  stock  should  be  covered  by  certificate,  as  pro- 
vided by  the  law,  before  being  accepted  by  the  dealer;  otherwise  he- 
lays  himself  liable  to  heavy  fine  if  such  stock  is  shipped  in  violation  of 
this  Act.  ,  .  M 

For  the  sake  of  those  who  are  not  familiar  with  the  Maryland 
"  Trees  and  Xursery  Stock"  law,  I  give  it  here  in  full. 

TEEES  AND  XUKSERY  STOCK  LAW. 

An  Act  to  add  to  Article  forty-eight  of  the  Code  of  Public  General  Laws 
title  Inspection,  a  new  sub-title  to  be  known  as  Trees  and  Xurserj-  Stocky 
and  seven  sections  thereunder  to  be  designated  Sections  51,  52,  53,  54,  55,  56 
and  57,  providing  for  the  examination  of  trees,  plants,  vines  and  nursery 
stock,  and  to  exterminate  the  San  Jose  scale,  Eosette,  Yellows  and  other 
diseases  and  insects. 

Section  1. — Be  it  enacted  by  the  General  Assembly  of  Marjiand,  that 
there  shall  be  added  to  Article  48  of  the  Code  of  Public  General  Laws, 
title  Inspection,  a  new  sub-title  to  be  known  as  Trees  and  Nursery  Stock,, 
and  seven  new  sections  thereunder  to  be  designated  Sections  61,  52,  53,  54, 
55,  56,  57. 

51.  — The  Governor  of  ^Maryland  shall  once  in  exery  two  years  designate 
and  appoint  one  of  the  Professors  at  the  Maryland  Agricultural  College 
State  Entomologist,  who  shall  serve  without  pay  other  than  that  he  may 
receive  as  professor  at  said  College; but  whose  expenses  shall  be  paid  as  here- 
inafter provided,  whose  duty  it  shall  be  to  inspect  any  and  all  nurseries  in 
the  State  of  ^Maryland  where  any  trees,  plants,  vines,  or  other  nursery  stock 
is  grown  between  the  first  daj'  of  each  March  and  the  first  day  of  September 
next  succeeding,  and  he  shall  notify  in  writing  the  owner  of  such  nursery, 
the  Governor  of  this  State  and  the  President  of  the  Agricultural  College  of 
the  existence  of  any  San  Jose  scale,  Yellows,  Eosette,  or  anj'  other  insect  or 
disease  which  may  effect  the  trees,  vines,  plants,  or  other  stock  in  such  nur- 
sery, and  also  notify  the  owner  thereof  in  writing  that  he  is  required  on  or 
before  a  certain  day  to  be  named  therein  to  take  such  measure  as  has  been 
shown  or  proven  to  be  effectual  for  the  destruction,  of  such  San  Jose  scale, 
Y^'ellows,  Eosette,  or  other  disease  to  destroy  and  exterminate  the  same. 

52.  — The  owner  of  such  nursery  trees,  vines,  or  nursery  stock  shall  within 
the  time  specified  in  such  notice  take  such  steps  for  the  destruction  of  such 
San  Jose  Scale  or  other  insect  or  disease  as  will  exterminate  the  same  and 
he  shall  not  ship  or  deliver  any  trees,  plants,  vines  or  other  nurserv^  stock 
effected  with  such  disease  or  insect,  under  a  penalty  of  a  fine  of  one  dollar 
for  every  tree,  plant  or  vine  so  effected  when  shipped  from  such  nursery, 
which  fine  ma3'  be  collected  by  suit  by  the  State's  Attorney  of  the  county 
in  which  such  nursery-  is  located;  one-half  to  go  to  the  informer,  the  bal- 
ance to  be  paid  to  the  Trustees  of  said  Agricultural  College. 

53.  — Whenever  it  shall  happen  that  the  State  Entomologist  shall  give  the 
notice  heretofore  required  to  the  owner  of  a  nursery  for  the  destruction  of 
the  insects  or  diseases  mentioned  and  the  said  owner  shall  fail  or  neglect 
to  take  the  measures  necessary  for  the  destruction  thereof  within  the  time 
mentioned  in  the  notice  given  him  it  shall  be  the  duty  of  the  State  Entomol- 
ogist to  have  the  proper  remedies  applied  to  such  nurseries  for  tr^  destruc- 
tion of  such  insects  or  diseases,  and  shall  employ  all  necessary  assistance 
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and  may  enter  the  premises  of  the  said  owner  of  such  nursery  for  the  pur- 
pose of  treating"  and  exterminating'  such  insects  or  diseases,  and  the  said 
owner  of  such  nursery  shall  be  liable  for  the  costs  of  such  proceeding". 

54.  — Whenever  a  nurseryman  or  seller  of  trees,  plants,  vines  or  other 
nursery  stock  shall  ship  or  deliver  any  such  goods  to  any  purchaser  in  this 
State  he  shall  send  on  each  and  every  packag"e  so  shipped  or  delivered,  as 
well  as  transmit  to  the  purchaser  by  mail,  a  written  or  printed  certificate 
signed  by  him  that  the  whole  and  every  part  of  such  stock  or  goods  have 
been  examined  by  the  State  or  Government  Entomologist,  and  that  the  same 
is  entirely  free  from  all  San  Jose  scale,  Yellows,  liosette,  and  every  other 
insect  or  disease  whatever  and  failure  to  furnish  such  certificate  shall  ren- 
der him  liable  to  the  penalty  of  a  fine  of  one  hundred  dollars  for  each  and 
every  such  shipment  or  delivery  without  sucn  certificate. 

55.  — Whenever  any  nurseryman,  fruit  grower,  or  agriculturist  in  this 
State  shall  know  or  have  good  reason  to  believe  that  his  trees,  plants,  or 
vines  are  effected  with  San  Jose  scale,  Yellows,  Koseiie  or  any  other  insect 
or  disease,  he  shall  have  the  privilege  and  it  shall  be  his  duty  to  notify  the 
State  Entomologist  thereof  who  shajl  at  once  proceed  to  the  premises  desig- 
nated and  examine  the  same  and  suggest  and  recommend  the  proper  reme- 
dies for  the  destruction  of  the  same,  and  give  all  information  he  can  to  aid 
in  exterminating  such  insect  or  disease  and  instruct  the  owner  thereof  how 
to  use  the  remedies  he  recommends. 

56.  — The  said  State  Entomologist  when  he  examines  any  trees,  plants, 
vines,,  or  nursery  stock  in  the  State  under  the  provisions  of  this  Act,  and  he 
finas  such  trees,  plants,  vines,  or  nursery  stock  is  free  from  all  San  Jose 
scale.  Yellow,  Rosette  or  other  disease  or  insect,  he  is  hereby  authorized  and 
directed  to  make  out  and  deliver  in  writing  to  the  owner  of  such  trees,  plants, 
vines  or  nursery  stock  a  certificate  that  he  has  examined  such  trees,  plants, 
vines  or  nursery  stock,  and  that  he  finds  the  same  free  from  all  San  Jose 
scale.  Yellows,  Rosette  or  other  disease  or  insect,  and  said  State  Entomolo- 
gist shall  also  file  a  similar  certificate  with  the  Governor  of  the  State  and 
with  cc  President  of  the  said  Agricultural  College,  which  certificate  shall 
at  all  times  be  z\i  jject  to  public  inspection. 

57.  — The  sum  of  five  hundred  dollars  annually,  or  so  much  thereof  as 
may  be  necessary,  is  hereby  appropriated  for  the  purpose  of  paying  the  ex- 
penses of  the  State  Entomologist  in  the  performance  of  his  duties  under  the 
provisions  of  this  Act,  and  the  Comptroller  is  hereby  dircted  to  issue  his 
warrant  upon  the  Treasurer  for  the  said  sum,  and  the  State  Entomologist 
shall  make  report  to  the  Comptroller  of  the  amount  expended. 

58.  — Whenever  any  trees,  plants  or  vines  are  shipped  into  this  State, 
from  another  state,  every  package  thereof  shall  be  plainly  labeled  on  the 
outside  with  the  name  of  the  consignor,  the  name  of  the  consignee,  the  con- 
tents, and  a  certificaie  showing  that  the  contents  have  been  inspected  by 
a  State  or  Government  officer,  and  that  the  trees,  p.o,nts  or  vines  therein 
contained  are  free  from  all  San  Jose  scale,  Yellows,  xtosette  and  other  in- 
jurious insect  or  disease.  Whenever  any  crees,  plants  or  vines  are  shipped 
into  this  State  without  such  a  certificate  plainly  fixed  on  the  outside  of  such 
package  the  fact  may  be  reported  to  any  Justice  of  the  Peace  of  this  State, 
and  said  Justice  shall  issue  a  summons  for  the  consignee  of  such  package, 
and  the  agent  of  the  consi2"nor  if  he  be  known,  to  appear  before  him  on 
a  certain  day,  to  be  therein  named,  to  show^  cause  why  such  trees,  plants  or 
vines  should  not  be  seized  as  being  in  violation  of  the  provisions  of  this 
Act,  and  on  trial  thereof,  if  said  Justice  be  satisfied  that  the  provisions  of 
this  Act  have  been  violated,  said  Justice  shall  order  said  agent  or  consignee 
to  return  such  package  of  trees,  plants  or  vines  immediately  to  the  shipper 
or  consignor;  unless  said  consignee  or  agent  shall  forthwith  have  said  trees, 
plants  and  vines  examined  by  the  State  Entomologist  of  this  State,  and  he 
certify  to  such  Justice  of  the  Peace  that  the  said  trees,  plants  or  vines  are 


150 


MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 


free  from  all  insect  or  disease,  and  if  said  agent  or  consignee  shall  fail  to 
have  such  nursery  stock  examined  by  the  State  Entomologist,  or  fail  to 
return  such  packages  to  the  s^^ipper  or  consignor  thereof,  then  said  Justice 
of  the  Peace  shall  order  and  direct  the  constable  or  sheriff  to  burn  and  de- 
stroy all  such  trees,  plants  and  vines  as  have  been  shipped  into  this  State 
in  violation  of  law. 

Section  2. — And  be  it  enacted  that  this  Act  shall  take  effect  from  the  date 
of  its  passage. 

.approved  April  2d,  1896.  • 

PEESENT  CONDITION  OF  NUESEKIES. 

The  nurseries  of  this  State  are,  on  the  whole,  in  prime  condition. 
In  the  various  nurseries  visited,  representing  nearly  every  section  of 
the  State,  about  2,900,000  trees  and  vines  have  been  inspected  and 
the  necessary  certificates  furnished  the  owners.  The  San  Jose  scale  has 
been  located  in  three  nurseries,  and  in  ever}'  case,  so  far  as  my  final  in- 
spection shows  has  been  completely  destroyed.  In  two  instances,  about 
three  thousand  trees,  including  several  old  peach,  pear  and  plum-trees 
in  the  immediate  vicinity,  infested  by  the  same  pest,  were  dug  up  and 
burned.  Fortunate  for  the  owners,  the  infested  material  was  confined 
to  blocks  several  miles  from  the  stock  to  be  placed  on  the  market  this 
fall  and  next  spring.  So  far  as  a  careful  examination  revealed,  I  could 
not  find  any  traces  of  the  scale  on  the  other  trees.  In  the  third  instance 
the  scale  was  found  on  several  trees  in  a  one-year-old  pear  orchard, 
planted  within  a  few  rods  of  a  large  block  of  nursery  stock,  principally 
plum.  All  the  infested  trees  were  dug  up  and  burned,  and  the  others 
will  be  treated  with  the  Avhale-oil  soap  wash  tliis  fall.  All  the  nursery 
trees  in  the  immediate  block  will  be  treated  with  hydrocyanic  gas  as 
soon  as  they  are  dug,  thus  insuring  the  destruction  of  any  insect  that 
might  have  escaped  unnoticed. 

There  need  be  no  fear  of  getting  the  scale  from  nurseries  in  this 
State  this  fall  or  next  spring,  as  every  possible  means  for  its  extermina- 
tion has  been  resorted  to  by  the  owners,  and  a  very  careful  examination 
of  the  stock  on  my  part,  convinces  me  that  the  work  has  been  successful. 
If  nurserymen  all  over  the  country  would  take  such  an  active  part  in 
the  warfare  against  insect,  pests  and  plant  diseases  as  have  the  nursery- 
men of  this  State  the  present  season.  I  think  it  would  be  a  comparatively 
short  time  before  we  could  successfully  control  these  pests  so  far  as  their 
distribution  on  nursery  stock  is  concerned. 

The  present  wide-spread  distribution  of  the  scale  over  the  State 
makes  it  practically  impossible  to  say  that  a  locality  free  this  season,  will 
be  free  from  the  pest  next  year.  Nurserymen,  therefore,  must  be  alert 
and  on  the  constant  lookout  for  this  ^^prince  of  orchard  pests,"  and  take 
immediate  steps  for  its  suppression  should  it  appear.  In  one  instance,  I 
found  the  scale  this  fall  literally  coveriu.i^  a  lot  of  peach,  pear  and  plum- 
trees  less  tlian  a  mile  from  a  lar^re  nurserv,  where  it  has  not  been  found. 
Every  possible  means  are  being  tried  to  rid  this  region  of  the  insect  be- 
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fere  it  makes  further  progress  in  its  distribution.  The  nurseryman  liim- 
self  has  volunteered  to  uproot  and  burn  all  the  infested  trees  in  his 
neighborhood,  prune  and  treat  all  suspicious  ones  with  whale-oil  soap, 
besides  agreeing  to  replace  all  the  uprooted  trees  with  perfectly  clean 
ones  from  his  nurseries. 

I  have  not  found  a  single  case  of  yellows  on  marketable  stock  within 
a  nursery  this  season.  In  one  place  I  discovered  tliis  disease  in  a  peach 
orchard  two  years  from  the  bud.  The  trees  had  been  left  in  the  block 
from  which  the  stock  was  sold  last  season,  and  out  of  twenty-five  trees, 
fully  one-half  had  the  yellows.  I  was  told  that  the  disease  was  very  con- 
spicuous early  this  season,  and  many  of  the  badly  infested  trees  had  been 
cut  down  and  burned.  Fortunately,  the  owner  had  no  peach-trees  on 
his  place  for  sale  this  season.  All  the  infested  trees  were  dug  out  and 
burned.  At  another  place  I  found  about  fifty  old  peach-trees  nearly 
dead  with  the  yellows  in  the  vicinity  of  a  block  of  30,000  peach  seedlings 
that  will  be  ready  for  market  next  fall.  In  this  case  also  the  infested 
trees  were  destroyed. 

In  several  instances  I  have  found  blocks  of  pear  and  cherry-trees 
that  had  been  almost  completely  defoliated  by  the  pear-slug  (Eriocampa 
cerasi).  Nurserymen  finding  this  insect  appearing  in  their  nurseries 
another  season  should  bear  in  mind  that  the  infested  stock  could  be 
cleaned  in  a  few  hours  by  a  thorough  drenching  with  a  decoction  of  white 
hellebore  used  at  the  ratio  of  one  ounce  in  a  gallon  of  water,  or  the  plants 
may  be  dusted  with  the  powder,  undiluted  or  mixed  with  several  times 
its  own  bulk  of  cheap  flour.  These  insects  are  so  easily  killed  it  is  gross 
negligence  on  the  part  of  any  nurseryman  to  allow  his  stock  to  become 
stunted  and  dwarfed  by  them. 

The  peach-borer  (Sannina  exitiosa)  has  also  been  found  quite  abund- 
ant throughout  the  State.  It  is  not  considered  a  dangerous  insect  in 
nurseries,  but  is  very  annoying  and  destructive  in  orchards.  Whenever 
it  is  found  in  nursery  stock  it  should  be  cut  out  and  destroyed.  Its  pres- 
ence can  usually  be  detected  by  the  gummy  exudation  at  the  base  of  the 
tree. 

I  have  found  the  woolly  apple-louse  (Schizoneura  lanigera),  common 
in  several  nurseries.  Wherever  this  insect  occurs  upon  the  roots,  the 
trees  should  be  destroyed  if  badly  infested.  It  is  not  an  uncommon  thing 
to  find  the  roots  of  infested  trees  one  mass  of  knots.  Such  trees  are  not 
marketable  and  should  be  avoided.  As  it  is  not  possible  for  an  entomolo- 
gist to  be  absolutely  sure  that  the  peach-borer  and  the  woolly  apple-louse 
are  not  present  on  nursery  stock,  unless  he  could  see  the  entire  lot  of 
trees  uprooted,  it  will  he  to  the  advantasfe  of  the  buver  of  peach  and 
apple  stock  to  pav  particular  attention  to  the  borer  in  the  peach  and 
the  louse  on  the  apple. 
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A  NEW  DISEASE  OF  THE  PEACH. 

During  the  prosecution  of  my  work  inspecting  nurseries,  I  have  on 
three  occasions  come  across  blocks  of  peach  seedlings  that  were  in  an 
unhealthy  condition.  The  condition  of  the  stock  was  not  due  to  what  is 
popularly  known  as  Yellows  or  Eosette,  or  to  any  other  disease  that  has 
been  heretofore  described  so  far  as  I  can  ascertain.  Trees  aSected  mth 
this  disease  have  a  characteristic  reddish  tinge,  due  to  the  coloration 
of  the  underside  of  the  leaves.  The  leaves  have  a  tendency  to  roll  up- 
wards and  inwards,  thus  exposing  the  undersurface.  The  reddish  tinge 
appears  first  on  the  outer  edge,  gradually  spreading  over  the  entire  under 
surface  on  badly  infested  stock,  giving  the  trees  a  decidedly  reddish  ap- 
pearance.  I  have  not  found  it  affecting  any  stock  except  peach. 

Eespecting  the  nature  of  this  disease,  I  have  been  unable  to  associ- 
ate any  fungous  or  bacterial  affection  with  it  that  could  be  identified  as 
the  cause.  It  seems  very  probable  that  the  disease  is  due  to  certain 
soil  conditions,  and  that  the  stunted  growth  is  partly  referable  to  an  im- 
perfect assimilation  of  plant  food.  In  two  instances  the  diseased  stock 
is  on  rather  low  ground  somewhat  given  to  Frenching,  a  term  familiar 
to  agriculturists.  In  other  places  stock  in  the  same  unhealthy  condition 
is  on  high  ground,  appearing  here  and  there  in  irregular  patches.  It  is 
not  an  uncommon  thing  to  find  a  perfectly  healthy  tree  growing  in  the 
midst  of  an  infested  block.  Im  one  block  of  trees  budded  last  season 
fully  2500  were  found  in  such  feeble  condition  this  fall  they  have  been 
dug  out  and  burned.  (See  Fig.  1.)  The  buds  were  from  perfectly  healthy 
stock,  but  budded  on  very  unhealthy  seedhngs;  the  budded  growth  show- 
ing the  same  characteristic  appearance  as  the  seedlings  themselves.  On 
the  other  hand,  buds  from  the  same  source  budded  on  healthy  seedlings 
made- a  fine,  -^dgorous,  untainted  growth.    (See  Fig.  2.) 

Whether  this  disease  is  communicable  by  budding  unhealthy  buds 
on  healthy  seedlings  remains  to  be  cleared  up  by  actual  trial.  Experi- 
ments are  now  under  way  to  settle  this,  and  several  other  points  regard- 
ing budding,  vitality,  and  longevity  of  the  diseased  trees.  Another  ex- 
perin^'-nt  has  been  started  to  see  whether  or  not  seedlings  in  this  diseased 
condition  cnnnot  be  helped  by  treating  the  soil  with  lime  to  neutrahze 
the  acid,  and  stable  manure  or  some  commercial  fertilizer  to  supply  ni- 
trogenous material. 

Nurservmen  who  are  selecting  ground  for  plantinsr  peach  should 
avoid  all  soils  of  an  acid  or  sour  nature.  These  soils  can  be  located,  usu- 
ally, with  considerable  accurac}^  if  com  is  planted  in  the  field  before  it  if* 
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Tig.  2.— Peach-trees  one  year  from  the  hud  taken  from  same  block. 
Diseased  tree  on  the  left  and  healthy  tree  on  the  right.  Standing-  ag-ainst  a 
seven-foot  fence. 

used  for  nursery  purposes.  Spots  where  the  corn  is  dwarfed  and  yellow- 
ish, or  given  to  what  is  commonly  called  Frenching.  should  be  avoided 
unless  previouslv  treated  with  lime,  stable  manure,  or  some  commercial 
fertilizer  and  thoroughly  drained. 
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PRESENT  STATUS  OF  THE  SAX  JOSE  SCALE  IN  THE  STATE, 

The  San  Jose  scale  has  been  definitely  located  in  eleven  counties  of 
the  twenty-three  in  the  State.  They  are  Garrett,  Washington,  Ereder- 
ick,  Carroll,  Montgomery,  Prince  George's,  Anne  Arundel,  Kent,  Talbot 
and  Dorchester.  Garrett  and  Carroll  counties  were  added  to  the  list 
during  my  recent  tour  of  inspection.  No  doubt  there  are  many  orchards 
within  the  State  where  the  pest  is  working  destruction  that  have  not 
been  reported  to  this  office.  The  present  status  of  the  scale  within  the 
State  is  very  much  more  alarming  than  was  formerly  supposed.  It  is 
still  present  in  localities  where  it  was  supposed  to  have  been  eradicated, 
and  is  spreading  with  wonderful  rapidity.  In  a  large  orchard  in  Kent 
county,  where  last  fall  nearly  four  hundred  gallons  of  whale-oil  soap  were 
used,  and  where  only  half  a  dozen  scales  containing  living  insects  were 
found  this  spring  by  an  expert  entomologist  from  the  United  States  De- 
partment of  Agriculture,  after  several  hours  search,  I  found  the  insects 
quite  abundant  on  the  trees  in  August  of  the  present  year,  and  in  many 
instances  the  fruit  itself  was  badly  infested  and  discolored  by  them. 

If  we  check  the  spread  of  this  rapidly  increasing  pest,  we  must 
locate  as  speedily  as  possible  all  the  infested  orchards  in  the  State  and  get 
to  work  at  once.  There  are  many  orchardists,  who  are  indifferent  re- 
garding this  matter,  thinking  there  is  nothing  to  fear.  These  very  men 
may  realize  too  late,  perhaps,  that  if  it  is  the  "survival  of  the  fittest"  in 
the  "struggle  for  existence,"  the  San  Jose  scale  once  estabUshed  is  the  fit- 
test thing  in  an  orchard,  unless  it  is  handled  systematically  and  scien- 
tifically. Wherever  the  scale  has  been  located  the  owners  are  thoroughly 
ahve  to  the  interests  at  stake,  and  are  doing  all  in  their  power  to  sup- 
press it. 

There  has  been  so  much  published  regarding  this  insect,  it  is  not 
necessar}'  to  give  in  this  place  its  life  liistory  and  notes  on  its  distribution. 
Any  person  desiring  this  information  can  secure  a  copy  of  Bulletin  No. 
32,'^of  the  Marvland  Agricultural  Experiment  Station  by  addressing  Di- 
rector R.  H.  Miller.  College  Park,  Md.  The  U.  S.  Department  of  Agri- 
culture, Division  of  Entomology,  at  Washington,  has  recently  pubhshed 
an  excellent  bulletin  (No.  3,  new  series)  on  the  San  Jose  scale  by  Dr. 
K  0.  Howard  and  :\rr.  C.  L.  Marlatt. 

In  orier  that  the  pest  may  be  readily  recognized  I  will  now  give  its 
salient  characteristics,  and  trust  the  parties  into  whose  hands  this  bulle- 
tin falls,  will  make  a  careful  search  in  their  orchards  and  on  trees 
in  their  door  vards  or  gardens  and  report  to  this  office  an}i:liing  that  may 
look  suspicious.  It  is  verv^  necessary  that  we  have  all  infested  localities 
recorded. 
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HOW  TO  DETECT  THE  SAX  JOSE  SCALE. 
Unless  the  scale  is  yen'  abundant  it  is  rather  dilHcult  to  detect  by 
the  average  observer.  A  badly  infested  twig  under  a  hand  lens  appears  as 
shown  in  Fig.  3  at  b.  The  entire  surface  looks  as  if  it  was  one  mass  of 
minute  shells,  var\-ing  in  size  from  the  diameter  of  a  fine  needle  to  that 
of  a  pin's  head.  If  one  of  the  larger  scales  be  lifted  with  the  point  of 
a  penknife,  the  insect,  a  small,  oval,  yellowish,  waxy-looking  mass,  may 
be  seen.  During  th  sunmier  the  young  orange-colored  lice,  mere 
specks,  can  be  seen  crawUng  over  the  twigs. 


a.  Z 

Fig.  3. — Appearance  of  scale  on  bark:  a.  infested  twig,  natural  size; 
b.  bark  as  it  appears  under  hand  lens,  showing  scales  in  various  stages  of  de- 
velopment and  young  larvae  (after  Howard  and  Marlatt). 

Oftentimes,  certain  twigs  or  branches  on  a  badly  infested  tree,  will 
die  and  lose  their  foliage  before  the  rest  of  the  tree  succumbs.  If  any 
trees  in  an  orchard  or  in  a  garden  have  been  noticed  in  this  condition, 
they  should  be  carefully  examined  for  scales.  The  bark  of  badly  infested 
pear,  apple  or  peach-tree  is  rather  grayish,  appearing  as  if  it  had  been 
covered  with  ashes.  When  infested  twigs  are  scraped  with  a  knife  blade 
or  the  thumb  nail  many  insects  are  crushed  giving  rise  to  an  oily  yel- 
lowish liquid. 
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111  looking  for  the  scale  on  young  pear-trees  particular  attention  | 

should  be  given  to  the  extremities  of  the  branches  and  twigs,  as  the  in-  | 

sect  has  a  tendency  to  infest  such  places  more  tliickly  than  other  parts  ; 

of  the  tree.    Leaves,  as  a  rule,  when  infested,  turn  a  purphsh  brown.  1 

The  scale  also  has  a  pecuUar  effect  upon  the  fruit,  especially  pear,  caus-  1 

ing  an  encircling  band  of  reddish  discoloration  around  each  insect.  ] 

This  same  reddish  effect  is  also  produced  upon  the  bark  and  is  a  very  < 

serviceable  characteristic  used  in  inspecting  stock  where  the  scales  are  i 

not  very  abundant.  j 

This  pest  has  a  very  wide  range  of  food  plants,  attacking  practically  1 

all  our  deciduous  fruit  trees,  including  various  small  fruits,  such  as  \ 

the  currant,  gooseberry,  etc.,  and  many  shade  trees  and  ornamental  i 

shrubs.  i 

The  little  black  ladybird  shown  in  Fig.  4,  may  be  used  to  good  ad-  ■ 

vantage  in  detecting  the  presence  of  the  scale.    This  little  beetle  is  : 

about  the  size  of  a  pin's  head,  and  may  be  seen  running  about  an  ' 

infested  tree.  Both  it  and  its  young,  as  shown  in  the  illustration,  feed  ' 
upon  the  scale,  usually  the  adult  female. 


Fig.  4. — Ladybird  and  its  yoimg-  feeding-  upon  the  scale;  a.  beetle;  b.  lar- 
va; c.  pupa;  d.  lalossom  end  of  pear  covered  with  scales  (after  Howard  and 
Marlatt). 

Wherever  these  little  lady-birds  are  seen  crawling  about  the  trunk  or 
branches  of  a  tree  a  careful  search  should  be  made  for  scale  insects. 

No  measure  is  so  sure  as  the  uprooting  and  destruction  of  all  stock 
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kno^Ti  to  be  infested  with  the  scale.  In  old  orchards  where  it  is  desirable 
to  sa\'e  the  trees,  they  should  be  sprayed  soon  after  the  leaves  fall  with 
whale-oil  soap,  dissolved  in  water  at  the  rate  of  2J  lbs.  of  soap  to  a  gal- 
lon of  water  and  applied  hot.  This  treatment  should  be  repeated  in  the 
spring  just  before  the  buds  open. 

PEACH  YELLOWS. 

This  disease,  pecuhar  to  the  peach  and  closely  alUed  fruits,  has 
been  found  over  a  large  portion  of  the  State.  Up  to  the  present  time 
I  have  not  seen  it  or  had  it  reported  from  lower  St.  Mary  s  and  Calvert  or 
from  Somerset,  Worcester,  Wicomico  and  Dorchester  counties.  It  is  to 
be  hoped  that  by  the  careful  selection  of  stock  and  close  observation  it 
may  be  kept  from  the  orchards  of  this  portion  of  the  State.  It  has  been 
particularly  destructive  in  certain  portions  of  Eastern,  Central,  Xorthern 
and  Northwestern  Maryland  this  season.  I  have  already  referred  to  its 
presence  in  the  neighborhood  of  several  nurseries. 

There  has  been  much  speculation  regarding  the  nature  of  this  dis- 
ease. It  has  not  been  associated  with  any  bacterial  or  fungous  organism 
01  animal  parasite  that  has  been  identified  as  the  cause,  and  inasmuch 
as  soil  and  climate  do  not  seem  to  originate  a  plainly  communicable  mal- 
ady, the  discovery  of  the  real  cause  still  baffles  the  enterprise  and  intel- 
ligence of  scientific  investigators. 

That  it  is  a  dangerous  disease  is  no  longer  a  matter  of  speculation. 
It  is  definitely  known  that  trees  with  sound  constitutions  are  ?ubject  to 
it,  and  that  it  acts  very  much  like  certain  infectious  diseases,  and  that 
once  established  in  any  locality,  the  rapid  destruction  of  the  orchards 
follow,  unless  it  is  taken  in  hand  when  it  makes  its  first  appearance. 

It  has  been  proven  experimentally  that  the  disease  may  remain  dor- 
mant for  some  time  in  buds  cut  from  affected  trees  and  afterwards  appear 
in  the  trees  grown  fiom  such  buds,  as  shown  at  b  in  Eig.  5. 
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In  this  case  the  bud  from  which  the  shoot  came  was  taken  from  a  j 

vigorous  watershoot  on  a  healthy  looking  branch  of  an  affected  tree  in  ] 

J  uly,  yet  it  contained  the  virus  which,  late  in  the  season,  produced  the  con-  ] 

dition  shown  in  the  illustration.   All  of  these  buds  would  have  remained  \ 

dormant  until  the  following  spring  had  the  shoot  come  from  a  healthy  1 
bud.    It  is  not  definitely  known  how  long  the  disease  will  remain  in  a 
nursery  without  showing  s5^mptoms.   It  is  not  a  rare  occurrence  however, 

to  find  it  in  nursery  stock  the  year  following  the  budding,  and  trees  from  ] 

the  same  nursery  not  showing  signs  of  the  disease,  may  develop  it  shortly  ] 

after  being  set  in  orchards.    A  perfectly  healthy  tree  may  be  completely  ; 

destroyed  in  a  short  time  by  the  insertion  of  a  diseased  bud.    Fig.  5  c  i 

shows  a  stock  shoot  (seedling)  to  which  the  disease  was  transmitted  by  an  ^ 

inserted  bud.    It  is  not  an  uncommon  thing  for  such  a  seedling  under  ' 

favorable  conditions,  to  live  three  or  four  years;  but  growth  is  very  slow.  i 

There  is  no  doubt  that  yellows  is  transmitted  in  some  other  way  than  \ 
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those  mentioned  above.  In  some  districts  the  disease  makes  a  clean 
sweep  and  it  is  hardly  probable  that  all  or  even  part  of  the  trees  had 
the  disease  when  they  left  the  nursery. 

The  most  distinguishing  and  characteristic  symptoms  of  yellows 
are  (1)  the  prematurely  ripe,  red-spotted  fruits;  (2)  the  unfolding  of 
leaf  buds  into  pale,  slender  shoots,  out  of  season;  (3)  the  yellowing  of 
the  fohage;  and  (4)  the  broom-like  growths,  as  shown  in  Fig.  6.  In  the 
autumn  when  the  leaves  have  fallen  it  is  not  an  uncommon  tiling  to  find 
trees  filled  with  these  pale-green,  broom-like  bunches  as  seen  in  the 
illustration  (Fig.  4).  These  growths  arise  from  old  resting  buds,  which 
in  perfectly  healthy  trees  should  remain  dormant. 


Fig.  6. — Yellows  the  fourth  year  (after  Smith). 


So  far  as  our  present  knowledge  of  yellows  goes,  we  have  no  satis- 
factory remedy  for  combatting  it  successfully.  The  only  method  of  any 
consequence,  is  to  uproot  and  burn  the  trees  as  soon  as  they  show  the 
first  indication  of  this  dreaded  disease.  Where  orchardists  and  fruit 
growers  have  adopted  the  uprooting  and  burning  plan,  where  there  was 
the  least  suspicion  that  the  trees  were  not  healthy,  there  has  been 
little  complaint  from  the  effects  of  the  disease.  This  malady  cannot  be 
suppressed  unless  there  is  an  organized  and  concerted  warfare  made 
against  it  all  over  the  State.  Every  orchardist  or  fruit  grower  should 
make  a  thorough  examination  of  liis  trees  each  season  and  satisfy  liimielf 
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conclusively  that  not  a  symptom  of  this  disease  and  not  a  trace  of  the 
San  Jose  scale  exists  on  his  premises.  If  such  a  course  is  adopted  by 
every  one  interested  these  pests  can  be  successfully  handled. 

PEACH  EOSETTE. 

We  have  here  to  deal  with  a  disease  of  the  peach  that  does  not 
occur  in  this  State  so  far  as  we  know.  It  is  Hmitedin  its  distribution 
to  a  few  localities  in  Georgia,  South  Carolina,  Arkansas  and  possibly 
other  places.  It  is  of  great  consequence  to  every  nurseryman  and  fruit 
grower  that  he  should  be  forewarned  of  his  liability  of  serious  annoyance 
and  heavy  loss  by  this  dangerous  disease,  and  forearmed  with  information 
as  to  the  signs  of  its  presence  and  the  characteristics  by  wliich  it  may 
be  unmistakably  recognized. 


Fig.  7. — A  single  rosette  (after  Smith). 


Rosette  clearly  belongs  to  the  same  type  of  disease  as  yellows.  Its 
progress,  however,  is  much  more  rapid  and  the  first  stages  very  much 
more  striking.  The  leaf  buds  grow  into  compact  tufts  or  rosettes,  as 
shown  in  the  illustration  at  Fig.  7.    The  prevailing  color  of  the  leaves 


BULLETIN  NUMBER  42. 


1(51 


is  yellowish  green  or  olivaceous,  and  the  compact  bunching  is  very  con- 
spicuous and  makes  the  trees  look  quite  unlike  those  attacked  by  yellows. 
The  fruit  is  not  niatured  on  trees  that  are  attacked  in  all  parts.  Ros- 
ette is  quite  unlike  yellows  in  that  there  is  no  premature,  red-spotted 
fruit,  and  that  the  severity  of  the  disease  is  very  much  more  rapid  in 
its  progress  of  destruction.  Trees  attacked  with  it  very  rarely  survive 
longer  than  a  year.  It  is  easily  communicated  by  budding  or  by  root- 
graiting.  The  condition  of  a  tree  less  than  a  3^eai  aftor  inoculation  is 
diown  in  the  accompanying  illustration  (Fig.  8). 

Some  months  are  required  for  the  virus  of  this  disease  to  penetrate 
all  parts  of  a  tree,  but  the  external  symptoms  show  shortly  after  inocu- 
lation. Other  methods  of  spread  certainly  exist,  but,  like  yellows  little 
or  nothing  is  known  concerning  them. 

Nothing  definite  is  known  as  to  the  cause  of  the  disease;  but  when 
it  appears  no  time  should  be  lost  in  digging  out  and  destroying  the 
trees.  The  affected  stock  should  be  destroyed  early  in  the  spring,  as  the 
leaves  fall  readily  in  midsummer  and  are  a  possible  means  of  distributing 
the  disease. 


Fig".  8. — Rosette  induced  in  a  seedling  by  inoculation  (after  Smith)- 


AYe  have  conclusive  evidence  that  this  disease  is  virulently  conta- 
gious, and,  as  in  the  case  of  yellows,  it  is  a  subject  that  should  receive 
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the  most  careful  consideration  on  the  part  of  exeiy  nurseryman  and  frmt 
grower  within  our  State.  Nurserymen,  especially,  should  be  very  care- 
ful of  buds  from  districts  known  to  be  infested  by  the  rosette. 

If  at  any  time  trees  or  nursery  stock  are  found  that  present  char- 
acteristics suggestive  of  this  contagion,  the  fact  should  be  reported  to 
this  office  at  once  and  the  matter  will  receive  immediate  attention. 

Persons  residing  with^"n  this  State  are  requested  to  send  specimens 
of  plants  injured  by  insects  or  disease  to  tliis  office  for  identification 
whenever  information  is  wanted  regarding  them.  In  sending  insects  for 
determination,  especially  larvae  or  worms,  a  small  quantity  of  the  food 
plant  upon  which  they  were  found  feeding  should  accompany  the  speci- 
mens. Such  material,  as  a  rule,  enclosed  in  a  small  tin,  wooden,  or  even 
a  pasteboard  box  ^rill  stand  transportation  through  the  mail  in  good  con- 
dition. In  sending  plants  for  determination,  the  leaf,  flower  and  root 
should  be  represented  when  it  is  practicable  to  supply  them.  Any  query 
regarding  insects,  fungous  or  bacterial  diseases  of  plants  v/ill  he  most 
cheerfully  answered. 

Through  the  kindness  of  Dr.  L.  0.  Howard,  United  States  Entomol- 
ogist, and  Dr.  B.  T.  Galloway,  Chief  of  the  Division  of  Vegetable  Physi- 
ology and  Pathology,  all  the  cuts,  except  Figs.  1  and  2,  used  in  this  bul- 
letin were  obtained  from  the  IT.  S.  Dept.  of  Agriculture.  Figures  3  and  4 
are  by  L.  0.  Howard  and  C.  L.  Marlatt  (Bui.  3,  New  Series,  Div.  Entom., 
on  the  San  Jose  Scale)  and  5,  6,  7  and  8  by  Erwin  F.  Smith  (Farmers'" 
Bui.  17,  on  Peach  Yellows  and  Peach  Eosette).  The  negatives  from 
which  Figs.  1  and  2  were  reproduced  were  loaned  me  by  Dr.  A.  F. 
Woods,  Assistant  Chief  of  the  Division  of  Vegetable  Physiology  and 
Pathology  of  the  U.  S.  Dept.  of  Agriculture. 
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EXPERIMEKTS  CONDUCTED  TO  TEST  THE  VALUE  OF  A 
NEW  COKN  PRODUCT  AS  STOCK  FOOD. 


By  H.  J.  Patterson,  B.  S.,  Chemist. 


SUMMARY    OF    ESSENTIAL  RESULTS. 

1.  — The  new  corn  product  contains  I  I  pounds  per  hun- 

dred more  total  digestible  matter  and  2  pounds 
per  hundred  more  digestible  protein  than  the 
whole  fodder  shredded. 

2.  — The  new  corn  product  contains  as  much  digestible 

matter  per  hundred  as  corn  blades. 

3.  — The  new  corn  product  contains  3  pounds  per  hun- 

dred more  total  digestible  matter  and  one-half 
pound  per  hundred  more  digestible  protein  than 
timothy  hay. 

4.  — The  new  corn  product  contained  within  one  pound 

as  rhuch  total  digestible  matter  as  wheat  bran,  but 
less  than  one-third  as  much  digestible  protein; 
consequently  the  nutritive  ratio  is  wider. 

5.  — There  was  more  digestible  matter  in  a  fattening  ra- 

tion with  the  new  corn  product  as  a  base  than 
when  the  same  grain  mixture  was  fed  with  corn 
blades. 

6.  — Animals  fed  with  a  fattening  ration  with  the  new 

corn  product  base  made  more  gain  in  live  weight 
and  upon  less  feed  than  with  a  fattening  ration 
of  the  same  grain  and  corn  blades. 

7.  — Rations  made  up  with  the  new  corn  product  can  be 

fed  with  less  labor  and  less  waste  of  feed  than 
when  hay  and  fodder  are  fed  separately  as  ordi- 
narily practiced. 

8.  — The  keeping  qualities  of  the  new  corn  product  are 

as  good  as  linseed  meal,  cotton  seed  meal  or 
wheat  bran. 


REPORT  UPON  THE  RESULTS  OF  AN  INVESTIGATION  CON- 
DUCTED TO  DETERMINE  THE  VALUE  OF  A  NEW  CORN 
PRODUCT  FOR  USE  AS  STOCK  FOOD. 


By  H.  J.  Patterson,  B.  S.  Chemist. 


Prominent  among  the  recent  discoveries  which  will  be  beneficial  to  - 
agricultural  interests,  as  well  as  those  more  directly  concerned,  is  the 

use  of  the  pith  of  the  com  stalk  in  the  arts  and  in  the  construction  of  \ 

war  vessels.   Corn  pith  has  properties  which  for  many  purposes  makes  it  j 

superior  to  any  other  substance  known.  One  of  the  prominent  uses  to  I 
which  it  is  put  depends  upon  its  ability  to  absorb  great  quantities  of 

water  very  quickly.    ^  . 

In  war  vessels  its  chief  use  is  for  a  packing  between  the  inner  and 

outer  shells.   This  packing  is  put  in  under  pressure  and  if  pierced  bv  a  j 

projectile  it  has  the  property  of  ab&orbing  water  and  swelling  with  such  • 

rapidity  as  to  close  the  hole  before  water  can  enter  the  vessel.  I 

The  naval  department  of  the  U.  S.  Government  has  conducted  i 

extensive  experiments  with  corn  pith  for  use  in  vessels,  and  the  results  1 

have  been  so  satisfactory  that  it  has  been  adopted  and  specified  for  use  ' 

in  the  construction  of  all  new  vessels.  A  number  of  European  nations,  ; 
also,  have  adopted  it  and  others  have  commissions  for  the  investigation 

of  the  material  looking  to  its  adoption.  ' 

This  extensive  use  of  com  pith  means  a  market  for  a  farm  product 

which  has  been  almost  entirely  wasted  heretofore.  ; 

DESCRIPTION  OF  THE  NEW  CORN  PRODUCT.  i 

Field  cured  com-f odder,  after  having  the  ear  removed  contains  I 
about  one  pound  of  pith  to  every  fourteen  or  fifteen  pounds  of  blades,  j 
husk,  and  stalk.  - 

In  the  process  of  the  extraction  of  the  pith,  the  blades  and  husk  ' 
are  first  removed  and  the  stalks  are  cut  up  in  small  pieces.  After  the  ■ 
extraction  of  the  pith  from  the  stalk  the  balance  is  ground  up  into  meal,  ^ 
which  in  general  appearance  resembles  coarse  bran,  dried  malt  sprouts,  j 
or  brewer's  grain.  This  ground  material  is  termed  the  "New  corn  pro-  ; 
duct"  and  is  the  material  which  has  formed  the  basis  for  the  investiga- 
tion, the  results  of  which  are  given  in  the  following  pages.  1 

Considering  the  fact  that  these  products  form  so  larsre  a  proportion  i 
of  the  fodder  it  is  important  to  know  the  value  of  them  in  order  that  ; 
farmers  may  get  as  great  a  return  as  possible  for  their  crop.  j 

KIND  OF  EXPERIMENTS.  | 
The  experiments  conducted  in  connection  with  the  invpstigation  of  ; 
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the  value  of  the  new  corn  product  were  of  two  general  kinds: — Diges- 
tion experiments  and  the  determination  of  the  quantity  and  quality  of 
the  product  as  resulting  from  different  kinds  of  feeding. 

These  experiments  consisted  in  a  comparison  of  the  new  corn  pro- 
duct with  corn  fodder  when  prepai-ed  and  fed  in  the  most  approved 
manner,  and  also  comparison  of  the  results  with  compounding  different 
rations  from  these  feeds. 

LIST  OF  TESTS  MADE. 

The  following  are  the  experiments  conducted  and  treated  of  in  this 
bulletin: 

I.    Comparison  of  the  digestibility  of  the  new  corn  product  with  that  of 
shredded  corn  fodder. 

II.  Comparison  of  the  digestibility  of  the  new  corn  product  and  corn 
fodder  ground  fine  like  the  new  corn  product. 

III.  Comparison  of  the  digestibility  of  the  new  corn  product  fed  wet 
and  fed  steamed. 

IV.  Comparison  of  the  digestibility  of  the  new  corn  product  and  corn 
blades. 

V.  Comparison  of  the  digestibility  of  the  new  corn  product  and 
wheat  bran. 

VI.  Comparison  of  the  digestibility  of  the  new  corn  product  with  a 
ration  of  equal  parts  of  shredded  corn  fodder  and  wheat  bran. 

VII.  Comparison  of  tlie  digestibility  of  fattening  rations — new  com 
product  base  vs.  corn  blades  base. 

VIII.  The  use  of  the  new  corn  product  for  producing  fat. 

METHODS  AND  APPARATUS  USED. 

In  the  digestion  experiments  the  dung  and  urine  were  collected  and 
samples  drawn  from  each  for  analysis.  The  sample  were  drawn  daily 
and  dried  to  the  air  dry  state.  The  size  of  the  samples  were  in  propor- 
tion to  the  total  amount  of  excreta.  Composit  samples  were  made  from 
the  daily  samples  for  each  steer  for  each  period. 

The  animals  were  kept  in  a  box  stall  whicli  was  well  ventilated 
and  lighted,  yet  out  of  sight  of  any  food  except  that  which  was  being  fed, 
and  they  were  kept  perfectly  quiet  and  normal  at  all  times.  The  steers* 
could  lie  down  and  get  up  naturally  and  with  perfect  ease  and  they 
chewed  their  cud  naturally  in  all  cases  except  when  fed  wheat  bran 
alone.  The  animals  had  a  bed  composed  of  a  mattress  made  by  placing 
2  or  3  inches  of  ^^excelsior"  on  the  floor,  and  stretching  and  nailing  a 
eouple  of  thicknesses  of  ''burlap"  over  it.  This  gave  a  comfortable  bed 
rot  one  from  which  they  would  get  nothing  to  eat.  The  stall  and  har- 
ness used  for  collecting  the  dung  and  urine  is  substantially  that  as  de- 
vised by  Dr.  H.  P.  Armsby  and  shown  by  the  following  illustration: 


168 


MARYLAND  AGRICULTURAL    EXPERIMENT  STATION. 


1 
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APPARATUS  FOR  COLLECTING  DUNG  AND  URINE. 


ANIMALS  USED. 

The  animals  used  in  the  digestion  and  fattening  experiments  were 
steers  of  good  breeding — showing  a  good  percentage  of  Short-horn 
blood.  They  were  three  years,  old,  had  good  appetites,  were  always  very 
^asy  to  handle — at  no  time  showing  any  discomfort  or  uneasiness,  and 
on  the  whole  proved  to  be  exceedingly  well  adapted  to  the  work  for 
which  they  were  used. 

FEED  USED. 

New  Com  Product. — This  is  the  material  described  on  page  166 
and  was  made  from  fodder  grown  in  Kentucky  where  the  factory  for  the 
extraction  of  pith  is  located. 

Ground  Corn  Fodder. — This  was  prepared  from  the  same  fodder 
as  used  in  making  the  new  corn  product  and  contained  the  whole  plant 
less  the  ear. 

Shredded  Corn  Fodder. — This  was  fodder  grown  on  the  Experi- 
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ment  Station  farm  and  was  preiDared  by  the  •"Tornado*'  fodder  cutter 
and  shredder.    This  fodder  represented  the  entire  plant  less  the  ear. 

Wheat  Bran. — This  was  medium  fine  Western  wheat  bran. 

The  other  feeds  used  in  the  fattening  rations  were  Hominy  Cho}). 
Linseed  Meal,  and  Cotton  Seed  Meal,  which  were  bought  in  the  optu 
market,  were  of  good  quality  and  of  about  average  composition. 

The  following  table  gives  the  composition  of  the  feeds  used: 


TABLE  I. — COMPOSITION   OF  FEEDS    USED  IN 

MENTS. 


THE  FOLLOWING  EXPERI- 


Index 
No. 


181? 
1887 
1747 
1811 
1751 
175'? 
1753 
1754 
1749 


Description  of  Sample. 


The  New  Corn  Product  

Finely  Ground  Corn  Fodder.. 

Shredded  Corn  Fodder  

Fodder  Blades  

Cotton  Seed  Meal    

Linseed  Meal  

Wheat  Rran,  (Western)   

Wheat  Bran  

Hominy  ' 'hop. . .  .   

Ration  "K"  

Ration  "L"  Fodder  and  Grain. 
Ration  " L"  Grain  Mixture  ... 


Crude 

N-free 

W^ater. 

Ash. 

Pi'otein. 

fiber. 

extract. 

Fat. 

Per  Ct 

Per  Ct. 

Per  Ct. 

Per  Ct. 

Per  Ct. 

Per  Ct. 

9  22 

400 

638 

28.70 

48  86 

2.84 

9.80 

4.50 

3.94 

3:318 

46.16 

2.42 

20.10 

4  60 

481 

28  29 

40  3:^ 

2.87 

8  92 

•6  70 

H.56 

29  96 

45.61 

2.25 

8.0} 

7  45 

:39  3-? 

5  27 

27  17 

12.70 

5  88 

4  69 

33.98 

8  20 

:u.29 

7  96 

13.2rt 

5.24 

17  77 

9  51 

48,22 

6.C0 

14  71 

5  54 

14  60 

9  10 

50  64 

5  41 

16.00 

2  31 

9.35 

391 

59  74 

8.69 

10.71 

4  57 

10  32 

23.71 

46  68 

4.01 

10  28 

5.93 

1194 

21  26 

46.15 

4  44 

12  56 

4  64 

21.t'4 

6.58 

47.C4 

8.14 

TABLE  II. — COMPOSITION  OF  DUNGS  COLLECTED  IN  DIGESTION  EXPERI- 
MENTS. 


Index 
No. 

Description  of  Sample. 

Water. 

Ash. 

Protein 

Crude 
fiber 

N-free 
extract 

Fat. 

Per  Ct. 

Per  Ct. 

Per  Ct. 

Per  Ct. 

Per  Ct. 

Per  Ct. 

1760 

Steer  3— Fed  Shredded  Fodder 

83.56 

1.50 

1.21 

4.80 

8.62 

0.31 

1761 

it 

4- 

84.40 

154 

1.19 

4.48 

8.09 

0.30 

1768 

1- 

85.16 

1  46 

1.26 

4.27 

7., 57 

0.28 

1769 

2  

&4.83 

1.60 

1.34 

3.90 

8  03 

0.30 

1796 

3— FedFodder  and  Bran 

82.14 

1.95 

1.83 

4.43 

8.58 

1.07 

1797 

4— 

83  37 

1  66 

1.50 

4.47 

8. .52 

0.48 

1806 

1- 

80  3*i 

2.07 

1.94 

5.. 50 

9.25 

0.88 

1807 

2- 

82.46 

2. 11 

1  57 

5.00 

8.18 

0.68 

1818 

3-Fed  W^heat  Bran  .... 

83.85 

1.78 

1.78 

3.79 

6.78 

2.02 

1S19 

4- 

t4                   .»  k. 

80.13 

1.71 

2  21 

5. 30 

9.29 

1.36 

1830 

1— 

"  Fodder  Blades... 

80.27 

3  33 

1.99 

4.76 

8.94 

0.71 

1831 

2— 

81.71 

2.57 

1.95 

4  42 

8.87 

0.48 

1840 

3- 

84.66 

2.40 

1.51 

4.22 

6.83 

0.38 

1841 

4- 

a5.51 

2  37 

1.60 

3.22 

6.89 

0.41 

1855 

1- 

"  N.  C.  Product...'. 

8:3.41 

1  07 

1  35 

5  68 

8.24 

0.25 

1865 

3- 

^5  35 

0.80 

116 

5.02 

7.46 

0.21 

1866 

4- 

86.52 

0.89 

0.99 

4.57 

6.83 

0.20 

1875 

1- 

"     "     P.  Steamed 

83.03 

0.81 

0.99 

6  98 

7.99 

0.20 

1876 

2— 

82.95 

0.91 

1.09 

5  75 

9  11 

0.19 

1884 

3  - 

84.99 

0.73 

1.06 

5.58 

7.46 

0.18 

1895 

3- 

"  Finely  Ground 

Fodder   

84.95 

1.23 

0.97 

5  24 

7.41 

0.20 

1896 

4- 

"  Finely  Ground 

82  59 

1.30 

1.00 

6  00 

8.89 

0.22 

1945 

1- 

84.>^6 

1.C6 

1.13 

5.40 

7.30 

0.25 

1946 

2— 

 K"  

83.96 

1.06 

1.24 

5.59 

7.88 

0.27 

1958 

3— 

85.12 

2.16 

1.64 

3.86 

6  77 

0.45 

1959 

4- 

83.01 

2.40 

1.93 

4.17 

8  C6 

0.43 
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I.  COMPARATIVE  DIGESTIBILIPY  OF  THE  NEW  CORN  PRO- 
DUCT AND  SHREDDED  CORN, 

During  the  past  few  years,  there  has  been  considerable  done  in  the 
way  of  testing  methods  for  preparing  corn  fodder  for  feeding  with  mast 
of  the  results  in  favor  of  some  method  of  shredding  the  stalk.  Shredding 
possesses  many  points  which  makes  it  superior  to  the  ordinary  or  old  way 
of  cutting  fodder;  the  principal  one  of  which  is  that  the  shredded  fod- 
der is  almost  wholly  eaten  by-  animals;  this  is  due  largely  to  the  absence 
of  the  whole  section  of  the  cut  stalk  and  stalk  nodes  with  their  sharp 
cutting  edges.  The  absence  of  these  hard  cutting  edges  prevent  the 
mouths  of  the  animal  from  becoming  sore.  Again  the  portion  refused 
makes  better  bedding  for  the  animals,  being  softer  and  having  greater 
absorptive  powers,  and  it  mil  also  decompose  more  readily  and  make 
better  manure.  Consequently  in  determining  the  value  of  the  new  corn 
product  it  was  decided  to  compare  it  first  with  fodder  of  the  whole  plant 
prepared  in  the  most  approved  manner. 

The  results  are  given  in  Table  III  and  IV  which  follow.  These 
results  are  computed  from  the  amounts  eaten  and  excreted  in  connnec- 
tion  ^-ith  the  composition  of  the  foods  and  dungs  as  given  in  tables  I 
and  II. 

"TABLE  III.     DIGESTIBILITY  OF  THE    COMPONENTS  OF    THE    NEW  CORN 

PRODUCT.  — FED  WET. 
Duration  of  Preiiminafj  Period   lO  Days.    Digestion   Period  7  Days. 
{In  grams,   453 '6  gra7ns—i  pound.) 


STEER  1 

Food  eaten  (1812) .... 
Total  excreted  (1855) 

Digested   

Per  cent  digested  . . . 

Fresh 
sub- 
stance. 

Grams. 

35000 
71170 

Dry 
sub- 
stance. 

Grams 

31772 
1180G 

Ash. 

Pro- 
tein. 

Crude 
fiber. 

N-free 

ex- 
tract. 

Fat. 

Grams. 

1400 
761 

Grams. 

2233 
961 

Grams. 

10045 
4043 

Grams. 

17100 

5864 

Grams. 

994 
177 

19966 
62.84 

639 
45.64 

1272 
57  22 

6002 
59.75 

11236 
65.71 

817 
82.19 

STEER  3 

Food  eaten  (1812).... 
Total  excreted  (18f)o). 

Per  cent  digested  . . . 

42000 
94810 

38130 
13890 

1680 
758 

2680 
1100 

1580 
59  55 

12055 
4758 

20520 
7075 

1195 
199 

24240 
63.57 

922 
54.88 

7297 
60.53 

13445 
65.52 

996 
83.35 

STEER  4. 

Food  eaten  (1812). . . 
Total  excreted  (1806) 

Per  cent  digested  

35000 
84800 

31773 
11430 

1400 
755 

2233 
839 

1G045 
3875 

17100 
5791 

994 
170 

20342 
64.02 

645 
46.07 

1894 
62  26 

617(» 
61.42 

11309 
66  13 

824 
82  89 

Average  for  3  steers. 

63  48  '  48  86 

59.68 

60  57 

65.79  '  82  81 

j 
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TABLE  IT. — DIGESTIBILITY  OF  THE  COMPONENTS  OF  SHREDDED  FODDER.  1 

Duration    of  Preliminary    Feeding    12   days.    Duration    of  Digestion  ' 

period  6  days. 


STEER  1.— Fed  wet 

Food  eaten  (1747). . . 
Total  excreted  (1708). 

Per  cent,  digested  

r  resn 
sub- 
stance. 

Grams. 

28900 
59500 

ury 
sub- 
stance. 

Ash. 

Grams. 

1332 
870 

462 
34.68 

Pro- 
tein. 

Crude- 
fiber. 

NT  froo 
iN  -II  cc 

Ex- 
tract 

Fat. 

Grams. 

23137 
8838 

14299 
61.84 

Grams. 

1248 
750 

Grams. 

8191 
2543 

Grams. 

11080 
4508 

Grams. 

686 
167 

498 
39.90 

5648 
68.95 

7172 
61.40 

519 
75.60 

STEER  2.— Fed  wet 

Food  eaten  (1747)  . . . 
Total  excreted  (1760). 

Per  cent,  digested  

29840 
04300 

23840 
9752 

1373 
1028 

1286 
801 

8442 
2507 

12032 
5163 

707 

193 

14088 
59.09 

345 
25.13 

425 
33.05 

5935 
70.30 

()809 
57.09 

514 
72.70 

Average  for  2  steers 

00.40 

29.90 

1403 
94S 

455 
32.44 

30.48 

()9.04 

59.22 

74.18 

723 
190 

STEER  :}.— Fed  dry. 

Food  eaten  (1747)  

Total  excreted  (1760). 

Per  cent,  digested  



30510 
63240 

13985 

.  24375 
10390 

1315 
765 

8030 
30*5 

12304 
544(i 

13985 
57.37 

550 
41.82 

5595    1  6858 
64  83  1  55  67 

527 
72  89 

STEER  4. — red  dry. 

Food  eaten  (1747)  

Total  excreted  (1701). 



30740 
09050 

24500 
10770 

1003 

1325 
S21 

8077 
3096 

12415 

5583 

729 
207 

Per  cent,  digested  

13790 
50.14 

351 
24.82 

504 
37.96 

5581 
64.32 

6832 
55.03 

55  35 

522 
71  00 

Average  for  2  steers 

56.75 

28.63. 

39.89 

64.57 

72.24 
73  2 

Average  for  4  steers. 

58 . 6 

29.3 

38.2 

67.  1 

57.3 

Bringing  the  nbovc  results  togetbor  for  comparison  wo  have. 
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TABLE  V.     PERCEPTS  DIGESTIBLE. 

Ash.    Protein.  Crude  N-free  ^ 

Stance.                             fiber,  extract. 

^ew  corn  product  63.5       48.7       59.7       GO. 5  65.8  82.8 

Shredded  corn  fodder. 58.6       29.3       38.2       67.1  57.3  73.2 

Dif.  in  favor  of  n.  c.  p.  4.9       19.4       21.5  8.5  9.6 

Taking  these  coefficients  of  digestibiHty  in  connection  with  the 

composition  of  the  feeds  as  given  in  table  I,  we  have  the  following: 

TABLE  yi.     POUNDS  OF  DIGESTIBLE   MATTER    IN  100  POUNDS  OF  THE 

FEED. 

Ash.   Protein.  ^^"^^  ^"^^^f  Fat. 

stance.                           fibre.  extract. 

New  corn  product  57.6         1.9         3.8       17.3  32.2  2.4 

Shredded  corn  fodder.  46.8         1.3         1.6       19.0  23.2  1.7 

Dif.  in  favor  of  n.  c.  p.  10.8        0.6        2.2  9.0  0.7 

From  these  results  we  have  a  nutritive  ration  for 

The  new  corn  product  of  1  :  14.4 
Shredded  corn  fodder  of  1  :  28.7 


DISCUSSION    OF  RESULTS. 

The  results  given  in  the  above  tables  proves  the  new  corn  product 
to  be  a  valuable  cattle  food,  and  in  no  sense  should  it  be  considered  a 
waste  product.  The  results  not  only  show'  this  material  to  be  valuable, 
but  in  every  respect  show  it  to  be  superior  to  the  shredded  corn  fodder 
or  the  entire  plant  in  its  natural  condition. 

Why  these  results  should  be  so  is  not  proven  conclusively  by  the 
above  figures,  but  they  indicate  very  strongly  both  from  a  comparison 
of  the  composition  and  digestibilities  that  the  pith  which  is  poor  iu 
food  components,  (and  makes  up  the  greater  part  of  the  plant  by  bulk, 
and  yet  only  one  fifteenth  part  of  it  by  weight)  and  also  has  the  capac- 
ity to  absorb  fifteen  times  its  weight  of  water  exerts  this  ability 
when  it  is  taken  into  the  mouth  and  stomach  and  takes  unto  itself  an 
undue  proportion  of  the  digestive  fluids,  which  leaves  an  insufficient 
quantity  to  act  upon  the  portions  of  the  plant  which  are  richest  in  food 
constituents.  Consequently  the  richer  parts  of  the  food  pass  the  stom- 
ach incompletely  digested. 

In  these  'experiments  it  will  be  noted  that  the  daily  consumption 
per  steer  was  practically  the  same  with  the  two  kinds  of  food,  so  the 
dift'erence  in  digestibility  cannot  be  attributed  to  any  difference  in  this 
respect. 

The  dislike  which  animals  show  for  cut  fodder  in  many  instances 
and  the  less  waste  incurred  by  feeding  the  fodder  wet  (see  bulletin  41 
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of  this  Station)  is  no  doubt  in  a  large  measure  due  to  the  absorptive 
pro])erties  of  the  pith. 

The  lower  digestive  coefficients  and  nutritive  ratio  obtained  with 
the  shredded  fodder  in  this  experiment,  and  those  reported  in  bulletins 
Xos.  20  and  41  of  this  Station  as  compared  with  those  obtained  v,i.t\i 
fodder  grown  for  the  Xorth  can  be  attributed  to  the  fact  that  South- 
era  fodder  is  much  larger  than  the  Xorthern  varieties  and  contains 
a  much  lar^^r  nmnortion  of  the  pith:  or,  in  other  words,  thej:e  is  a  much 
greater  bulk  of  the  portion  poor  in  food  constituents  as  compared 
to  the  portion  richest  in  food  compounds  in  the  Southern  than  in  the 
Xorthern  varieties  of  com. 

The  lower  percentage  of  digestible  crude  fiber  as  obtained  in  the 
new  corn  product  as  com])ared  with  the  shredded  corn  fodder  can  be 
attributed  to  the  fact  that  the  fiber  portion  of  the  plant  in  this  product 
is  harder  and  of  more  woody  nature  than  the  average  of  the  entire  ^^hnt 

11.  co:mparative  digestibility  of  the  XE^y  cokx 

riiODUCT  AXD  CORX  FODDER  FIXELY  GROUXD  LIKE 

THE  XEW  CORX  PRODUCT. 

In  order  to  test  if  the  higher  digestibility  of  the  new  corn  product 
over  sliredded  corn  fodder  was  due  to  the  mechanical  condition  of  the 
former;  some  of  the  fodder  from  which  the  new  com  product  was  made 
was  reduced  to  the  same  mechanical  condition.  The  entire  plant  was 
finely  ground  so  that  it  represented  practically  the  same  material  as  the 
shredded  fodder  and  also  served  to  compare  the  fodder  grown  on  tlie 
Experiment  Station  farm  with  tliat  used  in  making  the  new  corn  pro- 
duct. 

The  following  table  gives  the  digestibility  of  finely  ground  corn 
fodder: 
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TABLE  YIL — DIGESTIBILITY  OF  FINELY  GROUND  CORN  FODDER.  (EN- 
TIRE PLANT.) 

Duration  of  Prelitninafy  Feeding  6  Days. — Digestion  Period  7  Days. 


Dry 
sub- 
stance. 

! 

Ash. 

Protein 

Crude 
fiber,  j 

! 

|Grams. 

Grams. 

Grams. 

"1 

Grams,  i 

i  37881 
16126 

1890 
1318 

13935 
5615 

21755 
57.43 

572 
30.26 

616 
37.22 

8320 
59.75 

18940 
:  9680 

945 

723 

828 
556 

ii 

i  9260 
48.89 

222 
23  49 

272 
32.85 

3631 
52.12 

53.16 

26.88 

35.04 

55.94 

STEER  3. 

Food  eaten  (1887). . . 

Total  excreted  (1895) 


Digested  

Per  cent  digested. 


STEER  4. 

Food  eaten  (1887).  . .. 
Total  excreted  (1896). 


Digested  

Per   cent  digested.. 


Fresh 
sub- 
stance. 


107170 


21000 

55600 


N-free 

ex- 
tract. 


7940 

11445 
59.04 


9692 
4943 

4749 
49.00 

54  02 


Fat. 


Grams. 

1016 
214 

802 
78.94 


508 
122 

386 
?5.98 

77.46 


Bring  the  results  as  given  in  table  V  together  with  those  of  table 
A^li  we  have 


TABLE  YIIL  PERCENTS 


Dry  sub- 
si  an  CO. 

Xew  corn  product.  ... 63.5 
Shredded  corn  fodder. 58. G 
Finely  grn'd  corn  fod'r  53.2 


Ash,  Protein 


DIGESTIBLE. 

Crude 


48.7 
29.3 
26.9 


59.7 
38.2 
35.0 


fiber. 
60.5 
67.1 
55.9 


N-free 
extract. 

65.8 

57.3 

54.0 


Fat. 

82.8 
73.2 
77.5 


TABLE  IX.     POUKDS  OF  DIGESTIBLE  MATTER  IN  100  POUNDS. 


Dry  sub-  Ash.  Protein. ^^"^^  ^^^'^t  Fat.  ^^^^1^^^^^ 
stance.  fiber,  extract.  ratio. 

X("\v  corn  product  57.6      1.9      3.8    17.3    32.2     2.4  1:14.4 

Shredded  corn  fodder.  .46.8  1.3  1.6  19.0  23.2  1.7  1:28.7 
Uround  corn  fodder  48.2      1.3      1.4    18.7    24.9      1.9  1:34.1 

From  the  results  as  given  in  tables  YIII  and  IX  it  is  seen  that  there 
i-s  vei'v  little  difference  between  the  shredded  and  finely  ground  corn 
fodder,  though  by  a  reference  to  the  table  showing  the  composition  of 
these  feeds  it  will  be  seen  that  the  finely  ground  fodder  was  not  quite 
as  good  as  the  shredded  fodder;  so  that  these  results  are  really  slightly 
in  favor  of  the  fine  division  if  the  fodder,  but  on  the  whole  there  is 
about  the  same  difference  in  favor  of  the  new  corn  product  over  ground 
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corn  fodder  as  over  shredded  corn  fodder.  Consequently  the  value  of 
the  new  corn  product  cannot  be  attributed  wholly  or  to  any  great  de- 
gree to  its  mechanical  condition. 

111.    COMPARATIVE  DIGESTIBILITY  OE    THE  XEW  CORX 
PRODUCT  EED  WET  AXD  EED  STEAMED. 

It  is  a  question  of  considerable  interest  to  many  farmers  to  know 
the  effect  of  steaming  upon  hays  and  fodder,  and  as  it  was  desirable  to 
know  the  effect  upon  this  product  the  steers  were  fed  for  one  period 
upon  steamed  food.  One  steer  ate  very  well  at  first  but  got  off  his  feed 
and  could  not  be  used  during  the  digestion  period.  The  steaming  was 
done  by  placing  the  wet  fodder  in  a  barrel,  covering  it,  and  run- 
ning live  steam  into  the  mass  for  15  minutes,  then  cooling  suffi- 
ciently before  giving  it  to  the  animals. 

The  results  are  given  in  tables  X  and  XL 

TABLE  X. — DIGESTIBILITY  OF  THE  XEW  CORN  PRODUCT  STEAMED. 


Duration  of  Preliminary  Period  8  Days.     Di^^es/ion  Period  y  Days. 


Fresh 
sub- 
stance. 

Dry 
sub- 
stance. 

Ash. 

Pro- 
tein. 

Crude 
fiber. 

»>-irer 

ex- 
tract. 

Fat. 

Steer  1. 

Food  eaten  (1812)  

Total  excreted  (,1875)  

Steer  2. 

Total  excreted  (187G)... 

Digested    

Per  cent,  digested.  .... 

Grams 

41000 
106560 

Grams 

37210 
18080 

Grams 

1640 

863 

Grams 

2615 
1055 

Grams 

11765 
7436 

Grams 

20030 
8513 

Grams 

1160 
213 

10130 
51  44 

777 
47.38 

1560 
50.65 

4329 
36 . 79 

11517 
57  44 

16610 
7154 

947 
70.34 

34000 
78530 

30860 
13388 

1360 
714 

2160 
856 

9756 
4515 

965 
149 



17472 
56.01 

646 

47.50 

1313 
60.53 

5241 
53  72 

9456 
56.93 

816 
84  56 

Steer  3. 

Total  excreted  (1881). . . 
Digested  ^ 

42000 
103071. 

38130 
15468 

1680 
752 

2680 
1092 

12055 
5751 

20520 
7688 

1195 
185 

22662 

028 

1588 
50.25 

59.81 

6304 
52 . 29 

12832 
1  62.53 

1010 
84  52 

Average  for  8  steers  

!              .15.83  I  50.04 

1  1 

47.60 

58.97 

79.81 
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TABLE  XI. — PERCENT'S  DIGESTIBLE. 


Dry  sub- 
stance. 


Ash.  Protein 


Crude  N-free 
fiber,  extract. 


Fat. 


New  corn  product-wet  63.5     48.7      59.7      60.5      65.8  82.8 

New  corn  product-steamed.  . 55.8      50.0      59.8     47.6      58.9  79.8 

From  these  results  the  conclusion  is  drawn  that  steaming  the  fod- 
der has  not  only  no  advantage,  but  is  a  disadvantage  considering  the 
amount  which  is  digestible  and  necessitates  extra  time  and  expense  in 
steaming.  The  animals  did  not  seem  to  relish  the  steamed  food  any  bet- 
ter than  that  which  was  simply  wet;  nor  did  they  eat  any  more  of  it. 

VL    COMPARISON  OF  THE  DIGESTIBILITY  OF  THE  NEW 
COEN  PRODUCT  WITH  THAT  OF  CORN  BLADES  OR 

LEAVES. 

To  make  this  record  more  complete  digestion  experiments  were  con- 
ducted with  the  corn  blades  and  husks  which  are  taken  off  and  separa- 
ted from  the  other  parts  in  the  process  of  tlie  pith  extraction. 

The  composition  of  this  mixture  of  blades  and  husk  is  given  in 
table  1.  .  ^ 

The  digestion  coefficients  and  data  from  which  they  are  obtained 
are  given  in  table  XII. 
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TABLE  XII. — DIGESTIBILITY  OF  THE  FOOD  COMPOUNDS  OF  CORN  BLADES 

AND  SHUCKS. 


Duration  of  Preliminary  Period  8  Days.    Duration  of  Digestion  Period 

7  Days. 


r  resn 
sub- 
stance. 

ury 
sub- 
stance 

Ash. 

Pro- 
tein. 

Crude 
fiber. 

N-free 
ex- 
tract. 

Fat. 

Steer  1. 

Total  excreted  (18:50)... 

Grams 
47900 

Grams 
9450 

Grams 
1595 

Crams 

2099 
953 

Grams 

9587 
22t0 

Grams 
4282 

Grams 

'-on 
340 

19695 
67.58 

549 
25.61 

1146  7307 
54.60  ,  76.01 

10313 
70.66 

380 
52  78 

Steer  2. 

TTrinrl     ocjf<an  Mft11^ 

Total  e.xcreted  (^831)... 

G8ir)0 

12463 

2680 
1751 

2624 
13:^9 

11985 

3012 

().44 

327 

929 
34  66 

1295 
49  35 

8973 
74  87 

12202 
66.88 

573 
63  67 

Steer  3. 

T7/^r»rl     onfon  MW11\ 

Total  excreted  (1840). . . 

1 13370 

40  <  1  O 

17390 

2720 

3148 
1712 

1436 
45.62 

14380 
4784 

7742 

432 

26323 
60  22 

495 
15.40 

9596 
66.73 

14148 
6463 

648 
60  00 

Steer  4. 

Food  Eaten  (1811)  

Total  excreted  (1841)  . . 

mm 

!hi440 

36435 
13975 

2680 
2286 

- 

2624 
1543 

11985 
3105 

18246 
6647 

900 
395 

22460 
61.64 

394 
14  70 

1081 
41  19 

8880 
74.09 

115"9 
63.57 

505 
56  11 

Average  for  4  steers  

64.56 

22.59 

47.69 

72  93 

66  44 

58.14 

From  the  data  above  and  that  in  the  preceding  tables  together 
with  the  average  American  digestive  coefficients  for  timothv  hav,  we 
liavc  tahles  XIII  and  XIV. 


TABLE  XIIL — PERCENTS  DIGESTIBLE. 

^l'tL!.f "  Ash.  Protein.  ^.'-"'^^  ^^''^f  Fat. 
stance.                         hber.  extract. 

New  corn  product  G3.5     48.7      59.7      G0..5      G5.8  82.8 

Corn  blades  and  shucks  G4.6     22.6     47.7      72.9      GG.4  58.1 

Timothy  hay  (Maine)  59.1      39.7     47.5      54.8      G4.<  G9.8 
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Ash. 

Pro- 

Crude 

N-free 

^  ,  Nutritive 
r  at,       , . 
ratio. 

tein. 

fiber. 

extract. 

1.9 

3.8 

17.3 

32.2 

2.4  1:14.4 

1.5 

3.1 

21.8 

30.3 

1.3  1:17.7 

1.9 

3.2 

16.6 

30.0 

2.9  1:16.6 

TABLE  XIV. — POUNDS  OF  DIGESTIBLE  MATTER  IN  100  POUNDS. 

Dry  sub- 
stance. 

New  corn  product. 57.6 
Corn  bFdes  &  sh'ks..58.8 

Timothy  hay  54.6 

r rom  the  results  given  in  the  above  tables  it  will  be  seen  that  there 
is  not  a  veiy  great  difference  in  the  amount  of  digestible  matter  in 
these  three  foods,  the  difference  being  slightly  in  favor  of  the  new  corn 
product,  and  the  timothy  hay  ranking  ahead  of  the  blades  when  the 
most  essential  food  components  are  considered. 

V.    COMPAEATIVE  DIGESTIBILITY  OF    THE    NEW  CORN 
PRODUCT  AND  WHEAT  BRAN. 

As  this  corn  product  in  a  sense  is  a  milling  product  and  bears  the 
same  relation  to  the  corn  stalk  as  the  bran  of  wheat  does  to  the  whole 
grain,  it  was  thought  desirable  to  compare  their  digestibilities  so  that 
readers  might  have  data  at  hand  for  a  comparison  and  at  the  same  time 
to  show  clearly  that  there  is  a  difference  between  these  feeds  and  that 
tlie  new  corn  product  and  wheat  bran  belong  to  different  classes  and  in 
no  manner  could  one  be  used  to  replace  the  other  in  the  preparation  of 
rations. 

Tli€  following  table  gives  the  data  from  which  the  digestibility  oC 
the  wheat  bran  is  determined: 

TABLE  X.V.     DIGESTIBILITY   OF   WESTERN  WHEAT  BRAN. 
Duration  of  Preliminary  Feeding  6  Days. — Duration 
of  Digestion  Period  6  Days. 


STEER  .3. 

Total  excreted  (1818) .. .. 

Fresh 
sub- 
stance. 

Grams 

B6000 
61240 

Dry 
sub- 
stance. 

Grams 

81225 
9890 

Ash. 

Pro- 
tein. 

Crude 
fiber. 

N-free 

ex- 
tract. 

Fat. 

Grams 

1880 
1090 

Grams 

0398 
1090 

Grams 

3424 
2^)21 

Grams 

17357 
4152 

Grams 

2100 
1237 

21385 
08.33 

790 
42  21 

5308 
83  90 

1103 
32  21 

13205 
70.08 

928 
42.73 

STEER  4. 

Total  excreted  (1  810).... 
Average  for  2  steers  

BOOOO 
44130 

20020 
8708 

1572 
754 

5330 
975 

2853 
2340 

14405 
4099 

1800 
000 

17252 
00  30 

07.32 

818 
52.04 

4355 
81.71 

513 
17.98 

10300 
73  05 

1200 
00.07 

47.13 

1 

82.33 

25.10 

74.57 

54.70 
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These  figures  together  with  those  giTen  in  preceding  sections  give 


•us  the  following: 

TABLE  XVI.     PERCENTS  DIGESTIBLE. 

^7  Ash.    Protein,   ^i,'''"^'  Fat. 

stance.  -iwtc       ^^^j,^  extract. 

Xew  corn  product  63.5       48.7       59.7       60.5       65.8  82.8 

Wheat   bran  67.3       47.1       82.3       25.1       74.6  54.7 

TABLE    XVII. — POUNDS    OF    DIGESTIBLE    MATTER    IN    100    POUNDS  OF 

THE  FEED. 

Dry  sub-  ^^j^     Pro-   Crude  N-free  ^.^^  Nutritive 
stance.  *    tein.    fiber,   extract.    '  *  ration. 

Xew  corn  product. 57.6  1.9  3.8  17.3  32.2  2.4  1:11.4 
Wheat   bran  58.6       2.4      14.6       2.4     35.9       3.3      1:  i^.l 

The  above  results  show  the  wheat  bran  to  contain  one  pound  poi 
hundred  more  digestible  matter  than  the  new  corn  product  and  the  priu- 
•cipal  difference  in  the  two  to  be  in  the  relatively  larger  amount  of  di- 
gestible protein  in  the  wheat  bran.  This  higher  amount  of  digestible 
protein  coupled  with  a  corresponding  decreased  quantity  of  digestible 
•carbohydrates  makes  the  foods  have  a  very  difi!erent  nutritive  ratio  and 
causes  the  wheat  bran  to  have  a  higher  food  value  as  the  protein  is  the 
most  expensive  food  constituents.  The  wheat  bran  belongs  to  the  general 
•class  of  nitrogenous  foods  and  the  corn  product  to  the  carbonaceous  class 
-and  consequently  must  not  be  used  as  substitutes  for  one  another  or 
used  in  the  same  manner.  The  corn  product  can  be  used  alone  for  feed- 
ing cattle  and  maintain  them  in  fair  and  nearly  normal  condition,  but 
•\vheat  bran  could  not  be  used  in  a  similar  manner. 
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VI.    COMPAEISOX  OF  THE  DIGESTIBILITY  OF  THE  XEW 
COEX  PPtODLX'T  WITH  A  BATIOX  OF  EQUAL  PAKTS  OF 
SHPiEDDED  FODDEPt  AXD  WHEAT  BRAX. 

A  ration  made  up  by  feeding  equal  amounts^-  by  weighty  of  corn 
fodder  and  wiieat  bran  gives  (using  the  average  American  analyses  and 
digestive  coeificients  )  a  nearly  standard  ration  for  milch  cows.  To  test, 
if  such  a  combination  would  prove  to  he  as  digestible  in  practice  as  in 
theory  and  to  compare  it  with  this  new  .corn  product  both  separately 
and  in  the  combination  as  given  in  subsequent  pages,  it  was  deemed 
desirable  to  make  the  test  indicated. 

The  shredded  fodder  and  wheat  bran  used  in  the  test  when  mixed 
in  equal  quantities  gave  a  ration  of  the  following  composition: 

Water   

Ash  

Protein  

Crude  fiber.  .  . 
X.-free  extract 
Fat  

100.00 

By  using  the  digestion  coefficients  obtained  for  this  fodder  and 
bran  as  given  in  the  preceding  tables  we  obtain  for  the  above  ration  a  nu- 
tritive ratio  of  1:5.65. 

The  following  table  gives  the  results  of  the  digestive  experiments 
vdth  the  ration: 


16.68  per  cent. 

4.9<i 
11.04 
18.90 
,44.28 

4.18 
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TABLE     XVIIL — DIGESTIBILITY    OF  A    RATION"    OF    EQUAL    PARTS  OF 
SHREDDED    CORN    FODDER   AND    WHEAT    BRAN  FED 
WET    AS    MIXED  FEED. 


Duration  of  Preliminary  Feeding  7  Days.    Duration  of  Digestion  Period 

6  Days. 


Fresh 
sub- 
stance. 

Dry 
sub- 
stance. 

Ash. 

Pro- 
tein. 

Crude 
fiber. 

N-free 

ex- 
tract. 

Fat. 

Steer  1. 

Total  excreted  (180G)  

Per  cent.  dj«:ested  

Grams 

20830 
24000 

Grams 

16642 
20817 

Grams 

958 
1258 

Grams 

808 
4265 

Grams 

5893 
2282 

Grams 

8398 
115-2 

Grams 

493 
1440 

44830 
71670 

37459 
14075 

2216 
1483 

5163 
1390 

8175 
3944 

19970 
6628 

11)33 
630 

23384 
62.43 

733 
33  08 

3773 
73.08 

4231 
51.76 

13342 
66.81 

1303 
67.41 

Steer  2. 

Grain  eaten  (1753)  

Total  excreted  (1807)  

24000 
24000 

19175 
20317 

1104 
1258 

1034 
4265 

6790 
228  i 

9678 
11572 

569 
1440 

48000 
83360 

39992 
14620 

2362 
1759 

5299 
1309 

t072 
4108 

21250 
6817 

2009 
5<}7 

25372 
63.44 

603 
25.53 

3990 
75.29 

4904 
54.06 

14433 
67.92 

1442 
71.78 

Steer  3. 

Fodder  eaten  (1747)  

Grain  eaten  (1753)  

Total  excreted  (1796)  

Steer  4. 

Grain  eaten  (1753)  

21000 
21000 

16779 
18215 

966 
1105 

905 
3732 

5P40 
199/ 

8470 
10121 

498 
1260 

42000 
75930 

34994 
13561 

2071 
1480 

4637 
1389 

7937 
3366 

18591 
6514 

12077 
64.96 

1758 
812 

21433 
61.25 

591 
28.54 

3248 
70.05 

4571 
57.59 

946 
53.24 

498 
1260 

21000 
21000 

16779 
18215 

966 
1105 

905 
3732 

5940 
1997 

8470 
10121 

Total  excreted  (1797). . . . 

42000 
72350 

34994 
12031 

2f'71 
1201 

4637 
1085 

7937 
3234 

18591 
6164 

1758 
347 

22963 
65.62 

870 
42.01 

3552 
76.60 

4703 
59  25  ; 

12427 
66  84 

1411 
80.26 

63.19 

32.29 

73.76 

55.67 

66.63 

68.17 
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XIX™d  XX  ^'^^  ^^^^      previous  tables  gives  the  results  in  tables 

TABLE  XIX.     PERCENTS  DIGESTIBLE. 

Dry  sub- .  ,  Pro-  Crude  N-free  ^ 

stance.  tein.  fiber,  extract. 

New  corn  product  63.5    48.7  59.7    60  5    65.8    82  8 

Kation  of  fodder  &  wheat  bran.  .63.2    32.3  73.8    55.6    66.6  68.2 

TABLE  XX.     POUNDS  OF  DIGESTIBLE  MATTER  IN  100    POUNDS   OF  THE 

FEED. 

Dry  sub-    .  .       Pro-  Crude  N-free    ^  .  Nutritive 
stance.  *     tein.    fiber,  extract.  ratio. 

'New  corn  product. .  57.6  1.9  3.8  17.3  32.2  2.4  1:14.4 
Fodder-Bran  ration  52.7       1.6       8.1      10.5     29.6       2.9  1:5.7 

From  the  above  results  it  will  be  seen  that  there  is  but  little  differ- 
ence in  the  percentage  of  digestible  dry  substance  in  the  corn  product 
and  the  ration;  but  that  there  is  five  pounds  per  hundred  more  total  di- 
gestible matter  in  one  hundred  pounds  of  the  new  corn  product.  The 
point  of  excellence  of  the  ration  over  the  corn  product  rests  in  it  con- 
taining twice  as  much  digestible  protein.  The  nutritive  ratio  obtained 
by  actual  test  for  the  ration  is  1:5.74  which  is  very  close  to  the  theoret- 
ical obtained  for  the  feeds  when  fed  separately  as  ffiven  in  previous 
tables  (1:5.65.) 

VII.    COMPAEISON  OF  THE  DIGESTIBILITY  OF  FATTENING 
EATIONS  WITH  THE  NEW  COEN  PEODUCT  BASE  AND 
COEN  BLADES  BASE. 

In  this  portion  of  the  work  it  was  desired  to  determine  the  digesti- 
bility of  a  fattening  ration  of  the  new  corn  product  base  as  compared 
with  a  fattening  ration  made  up  of  the  same  grains  and  mixed  in  the 
same  proportions,  but  feeding  corn  blades  as  long  food  and  in  the  usual 
manner  instead  of  the  new  corn  product  which  was  mixed  uniformly 
with  the  grain. 

The  grain  mixture  contained  hominy  chop,  wheat  bran,  cotton 
seed  meal  and  linseed  meal.  In  this  experiment  the  food  eaten  during 
the  digestion  periods  had  the  composition  of  Eations  "K^'  and  "L"  as 
given  in  Table  I  page  169  from  this  data  and  the  amounts  eaten  and  ex- 
creted we  have  tables  XXI  and  XXIL 
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TABLE    XXII — DIGESTIBILITY    OF    THE    COMPONENTS     OF  FATTENING 
RATION    COMPOSED   OF   GRAIN   MIXED   WITH    CORN  BLADES. 


Preliminary  Period  i8  Days.    Digestion  Period  6  Days. 


Fresh 
sub- 
stance. 

Dry 
sub- 
stance. 

Ash. 

Pro- 
tein . 

Crude 
fiber. . 

N-free 

ex- 
tract. 

Fat. 

Steer  3. 

Fodder  eaten  (1811) 

Total  excreted  (1958)  

Per  cent,  digested.   

Grams 

47000 
30000 

Grams 

42803 
26222 

Grams 

3148 
1392 

Grams 

3083 
6301 

Grams 

14080 
1974 

Grams 

21435 
14113 

Grams 

1057 
2442 

77000 
202500 

69025 
30180 

45^0 
4373 

9384 
3321 

16054 
7815 

35548 
13760 

3499 
911 

38845 
56.28 

167 
3.68 

6063 
64  61 

8230 
51.32 

21188 
61  29 

2588 
73.96 

Steer  4. 

Fodder  eaten  (1811)  

Total  excreted  (1959)  

39000 
21000 

35516 
18361 

2613 
974 

2558 
4418 

11683 
1382 

17785 
9878 

877 
1709 

60000 
125830 

53877 
21375 

3587 
3020 

6976 
2428 

13065 
5246 

27663 
10140 

2586 
541 

32502 
60.33 

567 
15.81 

9.75 

4548 
65.19 

7819 
59.84 

17523 
63  34 

2045 
79.08 

58.31 

64.90 

55.58 

62  32 

76.52 
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E    XXL — DIGESTIBILITY    OF    COMPONENTS  OF    FATTENING  RATION 
COMPOSED  OF  GRAIN  MIXED  WITH  THE  NEW  CORN  PRODUCT. 
Pj-ciiminary  Period  lo  Days.    Digestion  Period  7  Days. 


Fresh 
sub- 
stance. 

Dry 
sub- 
stance. 

Ash. 

Pro- 
tein. 

C  rude 
fiber 

N  free 

ex- 
tract. 

Fat. 

Steer  1. 

Food  eaten  "K"  

Total  excreted  (1945). . . . 

Oranr; 

70000 
156910 

Grams 

62503 
23757 

Grams 

3199 
1663 

7224 
1773 

r»ra  m  Q 

16597 
8474 

C\vc\  rn  Q 

V^l  CLlllO 

32676 
11455 

Grams 

2807 
392 

88746 
61.99 

1536 
48.02 

5451 
75.46 

8123 
48.94 

21221 
64.94 

2415 
86.03 

Steer  2. 

Total  excreted  (1046).... 

70000 
144280 

62503 
22136 

3199 
1529 

7225 
1789 

16597 
8064 

32676 
11365 

2807 
389 

39367 
62.98 

1670 
52.20 

50.11 

5435 
75.24 

8533 
51.41 

21311 
65.22 

2418 
86.14 

62.49 

75.35 

50  18 

65.08 

86.09 

From  the  above  tables  we  have  the  following  digestion  coefficients 
and  amounts  of  digestible  matter  per  hundred  pounds  of  the  ration: 

TABLE  XXin.     PERCENTS  DIGESTIBLE. 

Dry  sub-  .  .    r>    t  •     Crude  N-free  ^, 
/  Ash.  Protein,  /.-i  ,      ,  i^at. 

stance.  iiber.  extract. 

Corn  product-grain  ration. ... 62.5  50.1  75.4  50.2  65.1  86.1 
Corn  blades-grain  ration  58.3       9.8      64.9      55.6      62.3  76.5 

TABLE  XXIY.     POUNDS  OF  DIGESTIBLE  MATTER  IN  100  POUNDS  OF 

THE  RATION. 

Dry  sub-  .  ,     Pro-  Crude  N-free  ^^^^  ^^j^.^" 
stance.        *  tein.  fiber,  extract  -^.^^.^ 


Corn  product-crrain  ration.  .55.8  2.3  7.8  11.9  30.4  3.5  1:6.4 
Corn  blades-grain  ration... 52.4     0.6      7.7    11.8    28.8      3.4  1:6.2 
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Xotwitlistauding  the  fact  that  the  corn  fodder  blades  ration  con- 
tained a  higher  percentage  of  protein  than  the  other  ration  and  about 
-ti  corresponding  percentage  of  the  other  constituents,  there  was  much 
lower  digestion  coefficients  for  all  the  food  compounds  in  the  corn  blades 
ration  and  also  a  smaller  amount  of  digestible  food  per  hundred  pounds. 
These  results  in  themselves  are  considerably  in  favor  of  the  new  corn 
product  ration. 

YII.    FATTEXIXG  EXPEIUMEXTS. 

As  a  further  test  and  comparison  of  the  efficiency  of  the  fattening 
rations  described  in  the  preceding  section  the  steers  were  fed  for  GO  day.> 
with  the  rations  ''K"  and  ''L"  respectively  and  a  record  of  their  weights 
kept  for  comparison. 

The  steers  were  weighed  on  Saturday  and  ^londay  of  each  week  and 
the  average  of  these  two  weights  taken  and  considered  as  representing 
the  weight  of  the  steers  on  the  Sunday  intervening. 

The  steers  had  been  fed  on  dry  fodder  during  the  four  months  pre- 
ceding the  time  for  fattening,  and  were  used  in  the  digestion  experi- 
ments recorded  in  this  bulletin.  The  amounts  which  they  ate  kept  their 
stomachs  well  filled  so  that  it  is  not  probable  any  considerable  portion 
of  the  grains  should  be  attributed  to  the  filling  up  and  retention  of  food 
in  the  digestive  canal. 

The  fattening  was  carried  on  diirino-  the  months  of  June  and  July 
and  it  was  expected  to  conduct  the  experiment  further,  but  the  ex- 
ceedingly dry  and  hot  weather  together  with  the  flies  were 
not  favorable  to  stall  feeding  of  cattle  in  this  climate.  These  unfavor- 
able weather  conditions  were  harder  and  more  apparent  upon  the  fatter 
steers:  consequently,  further  stages  of  the  work  could  not  be  considered 
reliable. 

The  following  are  the  results  of  the  fattening  test: 

TABLE  XXV. — FOOD  EATEN. 

Lot  1— Ration  "K."  Lot  II— Ration  "L." 
lbs.  lbs. 

During  1st  30  davs  13M  1135 

Durino-  2nd  30  davs  1521  15G1 


Total  in  60  days  2892  299G 

From  the  above  results  we  see  that  the  new  corn  product  ration  pro- 
duced more  o-pain  on  less  food  than  the  corn  blades  ration.  The  actual 
amount  of  food  consumed  bv  steers  on  ration  "K"  was  less  than  by 
those  on  ration  "U'  and  considerably  less  per  hundred  pounds  ot  live 
M  oio-ht  of  the  animals. 
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TABLE  XXVI. — GAIN  MADE  BY  STEERS. 




Lot  I— Ration  "K." 
New  Corn  Product  and 
Grain  Mixture. 

1   Lot  II—Ration  "L." 
Corn  Blades  and  Grain 
Mixture. 

Weight  at  end  of  30  days... 

Averao'e  gain  per  day 
Weight  at  end  of  60  days  

Steer  1.       Steer  2. 
lbs.  lbs. 

1125  1163 
1263  1350 

138  187 
43.  6 
1314*  1402 

189  239 

Steer  3.        Steer  4. 
lbs.  lbs. 

1097  940 
1173  1110 
76  170 

it  Of 

1243  1199 
146  257 

Average    daily    gain  per 
steer  for  60  days  

428 
3.57 

403 
3.36 

CONCLUSIOXS. 

The  results  of  all  the  tests  made  show  the  new  corn  product  to  be  a 
valuable  stock  food.  They  show  it  to  be  richer  in  coTnr>f>cifion  than  the 
whole  fodder  and  the  food  compounds  more  digestible.  The  new  corn 
product  contained  more  pounds  of  digestible  food  per  hundred  pounds 
of  the  original  feed  than  does  whole  fodder,  com  blades  or  timothy  hay. 

Rations  compounded  with  the  new  corn  product  as  a  base  are 
eaten  well  by  cattle.  These  rations  are  more  digestible  than  the  same 
grains  fed  with  fodder  blades  and  will  produce  more  grain  in  hve  weight 
per  hundred  pounds  of  food  fed  than  the  fodder  blades  ration.  Such  ra- 
tions are  more  easily  fed  and  there  is  less  v/aste  than  in  feeding  in  the 
ordinary  manner. 

This  new  corn  product  is  in  such  a  shape  that  it  can  be  easily  and 
uniformily  mixed  with  any  kind  of  ground  grain  or  any  of  the  by-pro- 
duct cattle  foods  so  common  on  the  market.  By  the  use  of  this  corn 
product  as  a  base  it  is  possible  to  mix  a  complete  and  normal  ration  for 
stock  in  one  bulk  and  which  can  be  fed  at  one  feeding,  so  obviating  the 
necessity  of  feeding  grain  and  hay  separately.  This  is  a  thing  that  has 
not  been  possible  heretofore  with  any  class  of  food  products  on  our 
markets  in  the  shape  in  which  they  existed.  Rations  mixed  in  this  man- 
ner are  as  staple  and  possess  as  great  keeping  quahties  as  cotton  seed 
meal  or  wheat  bran.  Animals  fed  upon  such  rations  ate  them  with  rel- 
ish and  kept  in  normal  condition  at  all  times.  Cows  and  steers  would  . 
lie  down  and  chew  their  cud  as  naturally  as  when  fed  hay  or  in  pasture. 
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LETTER  OF  TRAXSMITTAL. 


bir:— 

I  have  the  honor  to  send  you  herewith  a  bulletin  by  Mr.  Clarence 
W.  Dorsey  on  the  Soils  of  the  Hagerstown  Valley.  The  work  has  been 
done  under  my  direction  and  with  the  approval  of  the  Secretary  of  Agri- 
culture in  the  laboratory  of  the  Division  of  Soils  of  the  U.  S.  Department 
of  Agriculture. 

Respectfully, 
MILTON  WHITNEY, 

Physicist. 

Mr.  ROBERT  H.  MILLER, 

Director,  Maryland  Agricultural  Experiment  Station. 


SUTV^TV^KRY: 

I.— As  the  soils  of  the  State  have  been  ciassiried  into  a 
number  of  distinct  types  differins^  in  origin  and 
agricultural  value,  there  is  need  of  detailed  study 
upon  each  of  these  types  to  determine  the  local 
variations  which  were  not  considered  in  the  general 
classifaction. 

2-— In  the  Hagerstown  valley  there  are  3  principal  rock 
formations  which  give  rise  to  5  distinct  soil  types, 
all  differing  in  their  relations  to  agriculture. 

3,— The  Cambrian  sandstone  soils  derived  from  the  de- 
cay of  the  whitish  Cambrian  sandstone,  are  shal- 
low, stony  soils  which  occupy  a  narrow  strip  along 
the  base  of  the  Blue  Ridge  Mountains.  These  soils 
are  the  centre  of  the  mountain  peach  industry  which 
has  of  late  years  come  into  considerable  promi- 
nence. 

A. -The  Hudson  River  Shales  upon  decomposition  give 
rise  to  a  light  yellow  soil  which  though  shallow 
and  easily  washed  away,  is  remarkably  fertile  when 
the  depth  of  the  soil  is  taken  into  consideration. 
These  soils  in  good  seasons  with  careful  treatment 
produce  fair  yields  of  wheat,  corn,  grass  and  the 
cultivation  of  peaches  and  other  fruits  is  profitably 
carried  on. 

5.— The  Trenton  limestone  gives  rise  to  the  finest  type 
of  heavy  clay  soils  which  consist  of  the  insoluble 
residue  after  the  lime  carbonate  has  been  removed 
in  solution  by  the  percolating  rains.  These  soils 
on  account  of  the  favorable  conditions  they  main- 
tain for  the  growing  crops  are  well  suited  to  gen- 
eral agricultural  purposes.  They  may,  since  their 
texture  and  relation  to  the  various  crops  vary  so 
materially,  be  classified  into  corn,  wheat  and  grass 
lands. 


6.  -  The  corn  lands  in  the  limestone  area  are  the  lightest 

in  texture  and  on  account  of  their  loose  mellow  con- 
dition are  especially  adapted  to  the  cultivation  of 
corn.  Too  loose  and  sandy  forthe  heaviest  yields  of 
wheat,  they  do  not  retain  sufficient  moisture  for  a 
heavy  growth  of  grass  although  both  of  these  crops 
are  raised. 

7.  — The  wheat  lands  present  a  type  of  soil  which  has  a 

heavier  top  soil  while  the  stiff  clay  is  not  so  far  frc  m 
the  surface  as  it  is  in  the  corn  lands.  The  soils 
are  well  drained  and  contain  a  considerableamount 
of  fragments  of  disintegrated  rock.  They  produce 
the  flnestqualityof  bright,!  heavy  wheat,  and  a  littfe 
more  grass  than  the  light  loamy  corn  soils  but  the 
production  of  corn  is  much  less. 

8.  -The    rass  lands  occupy  the  lower  levels  where  the 

finest  soil  partrcies  have  accu mulated  which  have 
been  washed  down  from  the  surrounding  slones. 
These  soils  are  stiff  heavy  clay  which  always  re- 
tain sufficient  moisture  for  a  heavy  growth  of  grass. 
They^are  too  stiff  for  coin  ard  wheat  is  apt  to  lun 
to  straw  besides  there  is  a  tendency  to  disease  c  n 
such  moist  lands. 
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Clarence  W.  Dorsey. 


The  general  classification  of  the  soils  according  to  the  geological  for- 
mation has  been  completed  for  the  entire  State,  with  the  exception  of 
those  areas  whera  the  geological  formations  are,  as  yet,  imperfectly 
understood.  The  descriptions  of  the  many  different  types  of  soils  and 
their  relation  to  the  agricultural  crops  have  been  discussed  by  Professor 
Whitney  in  the  Fourth  Annual  Eeport  and  in  Bulletins  21  and  29  of 
this  station;  in  Bulletin  No.  4  of  the  Weather  Bureau  and  Bulletin  No. 
5  of  the  Division  of  Soils  of  the  U.  S.  Department  of  Agriculture.  The 
chapter  on  Agriculture  in  the  Maryland  World's  Fair  Book  also  gives  an 
account  of  the  various  types  of  soils  of  the  State.  Besides  the  account 
of  the  soil  the  volume  contains  a  Jarge  map  on  which  the  soils  and  geo- 
logical formations  have  been  correlated. 

The  result  of  this  work  has  been  the  division  of  the  soils  into  a 
large  number  of  distinct  soil  types.  These  soil  types  differ  from  each 
other  in  regard  to  their  geological  origin,  some  being  derived  from  the 
sands  and  gravelly  loams  of  the  southern  part  of  the  State,  whereas  other 
soils  owe  their  origin  to  the  hardest  rocks,  such  as  granite  and  gneiss. 
As  these  soils  are  found  to  differ  in  their  origin,  so  will  they  be  found  to 
differ  in  agricultural  value  when  a  comparison  is  made  between  the  light 
sandy  truck  soils  of  the  Eastern  Shore  and  the  heavy  clay  lands  of  the 
valleys  in  the  Western  part  of  th  j  State  so  well  suited  ':o  grass  and  wheat. 

An  important  feature  in  the  papers  just  referred  to  was  the  discus- 
sion of  the  physical  conditions  of  the  soil  and  the  relation  to  temperature 
and  moisture,  as  influencing  plant  growth.  It  was  found  that  it  is  not  so 
much  a  matter  of  the  available  plant  food  contained  in  the  soil  as  the 
amount  of  moisture  maintained  by  the  soil,  which  governs  the  growth  of 
the  plant.  Chemical  analyses  of  the  leading  soil  types  of  the  State,* 
failed  to  reveal  any  apparent  deficiencies  in  the  amount  of  mineral  con- 
stituei.ts  known  to  be  necessary  for  the  growth  of  the  various  agricultural 
plants. . 

Thus  it  was  seen  that  something  else  beside  the  chemical  composition 
mu^;  be  the  controlling  factor  in  plant  growth.  This  controlling  factor 
seems  to  be  the  physical  condition  of  the  soil,  and  to  it  must  be  referred 
the  many  differences  in  soils  rather  than  to  any  chemical  difference.  For 
example,  a  light  sandy  soil  will  not  maintain  a  heavy  growth  of  grass, 
while  a  heavy  soil  has  been  found  unsuitable  for  raising  early  truck.  A 
chemical  analysis  of  the  two  soils  offers  no  satisfactory  explanation  for 


*The  chemical  analysis  of  13  types  of  soils  af  the  State  have  been  published  in 
Bulletin  21.  These  analyses  were  made  by  Prof.  R.  L.  Packard, 
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the  relation  of  these  soils  to  truck  and  grass.  It  is  only  when  the  dif- 
ference in  the  physical  condition  of  the  two  soils  is  seen  and  understood 
that  th-^  relation  of  soils  to  crops  is  made  manifest.  The  condition  of  the 
sandy  soil  is  such  that  it  will  not  maintain  moisture  enough  for  crops 
such  as  wheat  and  grass,  hence  these  crops  will  not  succeed  on  such  soils. 
But  it  is  on  just  such  a  soil  that  truck  has  been  found  to  succeed  best, 
because  moisture  is  scarce  and  the  plant  is  forced  to  an  early  maturity 
and  can  be  placed  on  the  earliest  markets,  when  it  will  command  a  high 
market  price.  On  the  other  hand  the  stiff  clay  soil  maintains  such  condi- 
tions that  sufficient  moisture  is  always  retained  in  the  soil  to  insure  a 
heavy  plant  growth.  These  crops  mature  more  slowly  and  consequently 
need  a  greater  supply  of  moisture.  The  more  the  soils  are  studied  with 
reference  to  their  varying  physical  conditions,  the  greater  is  the  import- 
ance attached  to  these  studies  in  relation  to  the  growth  of  plants. 

As  the  general  classification  of  the  soils  of  the  state  has  been  comple- 
ted, the  object  now  is  the  further  and  more  detailed  examination  of*  some- 
what limited  areas,  in  which  the  local  variations  are  slight.  The  purpose 
of  such  an  examination  is  to  ascertain  if  possible,  some  of  the  conditions 
governing  the  soils,  the  crops  for  which  thev  are  best  adapted,  the  meth- 
od of  treatment  employed  in  cultivation,  and  other  facts  which  may  serve 
to  advance  our  knowledge  of  the  many  intricate  problems  presented  by 
the  soil  in  its  relations  to  Agriculture. 

The  l)rnad  fertile  valley  about  Kagerstown  was  chosen  as  an  area 
for  examination  since  it  offers  tolerably  uniform  soil  formation.  Con- 
jidcrablo  work  has  been  devoted  to  the  study  of  these  different  soils.  A 
large  number  of  samples  have  been  collected,  taken  in  the  usual  manner, 
with  an  1 J  inch  auger  with  the  handle  lengthened  to  36  inches.  All  pos- 
sible data  were  collected  concerning  the  crops  which  can  be  most  success- 
fully grown,  as  well  as  the  yields  of  the  various  crops  per  acre.  "Wlien  a 
systematic  rotation  of  crops  is  followed,  it  was  recorded.  The  attempt 
was-  made  to  'ind  out  the  effect  of  the  various  fertilizers  used  on  the  pro- 
ductivenes.-  of  the  soils.  Xote  was  made  of  the  different  depths  to  which 
the  soils  are  plowed,  and  the  effects  of  deep  plowing  on  deepening  and 
strengthening  the  soils.  The  relative  exhaustive  effects  of  the  different 
crops  were  learned  when  information  could  be  obtained  on  this  subject. 
Beside  the  above  factors  many  other  points  were  taken  into  account 
which  are  known  to  exert  a  modifying  influence  on  the  moisture  and  tem- 
perature conditions  of  the  soil,  as  for  example  the  location  of  a  certain 
.''Oil  sample,  whether  it  was  taken  from  a  hill  field,  side  slope  or  bottom 
land,  the  exposure  to  the  sun,  or  "lay  of  the  land,"  the  protection  af- 
forded by  forests  and  hills  against  the  wind.  However,  in  this  work  too 
much  attention  must  not  be  paid  to  mere  local  features  for  almo-r  any 
field  offers  new  and  endless  problems  in  every  few  feet  of  surface.  Hence 
it  is  only  the  broader  features  which  can  be  studied  in  detail  now,  as  they 
must  be  recognized  and  understood  before  an  examination  can  be  made 
of  those  sn^ali  problems  which  serve  only  to  confuse  and  perplex  the  stu- 
dent of  the  soil. 
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In  the  present  jDaper  we  shall  first  notice  the  valley  where  the  exam- 
ination was  made,  describe  brief!}'  the  principal  rock  formations  and  then 
take  np  the  different  soils.  These  soils  although  derived  from  three  rock 
formations,  can  oe  d:'^ided  into  five  (5)  distinct  soil  types,  all  differing 
from  each  other  in  some  essential  characteristic. 

The  Cumberland  or  Hagerstown  Valley  as  it  is  frequently  called, 
crosses  the  Western  part  of  the  state  in  Washington  County.  It  is  a 
broad  Paleozoic  valley  which  is  a  continuation  of  the  Shenendoah  Valley 
of  Virginia  and  the  Cumberland  Valley  of  Pennsylvania.  The  Valley 
Hes  between  the  Blue  Eidge  Mountains  on  the  east  and  the  Alleghanies 
on  the  west,  and  is  about  18  to  20  miles  in  width.  The  remarkable  fer- 
tility of  the  soils  together  with  the  fact  that  the  transportation  facilities 
are  ven'  good,  make  the  valley  a  desirable  tract  of  land  for  general  agri- 
cultural purposes.  Across  the  valley  the  surface  is  comparatively  level, 
as  there  are  no  marked  contrasts  in  elevation.  The  surface  is  gently 
rolJing,  and  Horn  many  of  the  broad  stretches  of  level  upland  the  view  of 
the  entire  width  of  the  valley  can  be  obtained.  The  general  elevation 
above  sea  level  ranges  from  400  to  GOO  feet.  The  lowest  levels,  of  course, 
are  along  the  two  streams,  the  Antietam  and  Conochocheague,  which 
have  not  yet  been  able  to  excavate  their  channels  much  in  advance  of  the 
general  wen  ring  away  of  the  surface  of  the  region.  These  two  streams  to- 
gether with  iheir  numerous  small  tributaries  constitute  the  surface  drain- 
age of  the  valley,  which  is  southward  into  the  Potomac.  That  the  drain- 
age is  excellent  is  shown  by  the  absence  of  swamps  and  sluggish  streams. 

We  shall  now  consider  the  three  principal  rock  formations  in  the  val- 
ley to  which  the  different  soils  owe  their  origin.  They  will  be  described 
in  ascending  geological  order,  commencing  with  the  oldest. 

The  Cambrian  Sandstone.  This  occupies  a  narrow  strip  at  the  East- 
ern side  of  the  valley  at  the  foot  of  the  Blue  Eidge  Mountains.  It  is  a 
belt  about  one-half  mile  -w^ide,  and  is  continuous  throughout  the  state. 
This  rock  fonnation  is  a  whitish  sandstone  composed  of  quartz,  feldspar 
and  one  of  the  iron  oxides,  the  sand  particles  being  quite  small.  Such 
a  rock  on  decaying  ought  to  give  a  tolerably  heavy  soil,  as  the  feldspar 
would  decompose  into  clay  and  the  quartz  grains  would  remain  as  a  fine 
sand  when  the  cementing  substances  had  been  dissolved  out.  However, 
from  the  location  of  this  formation  no  great  depth  of  soil  can  accumu- 
late on  account  of  the  steepness  of  the  slope  and  the  washing  effect  of 
the  rains.  This  rock  formation  on  account  of  the  small  area  it  occupies, 
even  if  the  conditions  were  more  favorable,  could  not  give  rise  to  a  large 
soil  formation.  The  surface  is  covered  with  loose  stones,  and  the  soil  is 
mingled  with  these  large  flat  sandy  stones  not  entirely  disintegrated. 

The  Trenton  Limestone  Formation.  This  is  the  principal  rock 
formation  in  the  valley  and  from  it  the  most  valuable  soils  are  derived. 
It  was  deposited  during  the  latter  part  of  the  Cambrian  and  early  part  of 
the  Silurian  pediods*.    The  formation  consists  of  a  series  of  limestones 


*14th  Annual  Report,  U.  S.  Geological  Survey.   Arthur  Keith. 
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and  dolomites  containing  about  80  per  cent,  of  carbonate  of  lime,  15 
per  cent,  of  carbonate  of  magnesia  and  5  per  cent,  of  insoluble  matter 
cliietiy  silicates*.  One  can  easily  recognize  this  formation  by  meaiiy 
of  the  harder  layer  of  massive  limestone  sticking  out  of  the  ground  every 
few  yards  and  by  the  deep  red  soils  which  rest  upon  it.  Limestones  usu- 
ally decompose  into 'the  linest  type  of  heavy  clay  soils.  They  have  been 
deposited  in  deep  waters  where  only  the  finest  sediments  were  transport- 
ed by  the  currents,  as  the  coarsest  sediments  brought  down  by  the  rivers 
are  soon  dropped  close  to  the  shore.  These  sediments  were  mingled 
with  the  remains  of  broken  shells  and  coral  and  the  whole  mass  is  ce- 
mented together  by  the  lime  carbonate  held  in  solution  by  the  sea  water. 
If  such  a  mass  of  sediments  and  remains  of  animals  be  subjected  to  pres- 
sure by  being  buried  under  subsequent  sediments,  a  firmly  compacted 
limestone  is  the  result  in  which  all  trace  of  the  original  shape  of  the 
shells  may  be  entirely  obliterated.  Such  was  probably  the  history  of 
the  Trenton  limestone,  and  it  now  bears  but  little  resemblance  to  the 
mass  of  calcareous  ooze  which  rested  on  the  bottom  of  a  former  sea. 
When  the  lime  is  in  the  form  of  a  carbonate  as  it  is  in  the  Trenton  lime- 
stone, the  rock  rapidly  decomposes,  because  the  lime  is  dissolved  by  the 
rain  water  holding  carbon  dioxide  in  solution.  Pure  water  does  not  at- 
tack limestone  rock,  but  rain  water  is  seldom  pure,  as  it  always  contains 
carbon  dioxide  dissolved  in  it,  so  that  the  water  from  the  springs  and 
wells  in  a  limestone  country  is  usually  hard  on  account  of  the  lime  it 
contains  which  it  has  dissolved  out  of  the  rocks. 

The  soils  arising  from  such  a  rock  are  merely  the  insoluble  particles 
of  the  rock  left  behind  when  the  lime  has  been  removed  in  solution. 
Since  these  insoluble  particles  are  usually  small  it  is  easily  recognized 
why  limestones  give  rise  to  finely  divided  soils.  These  soils  are  nearly 
always  poor  in  lime  which  illustrates  the  great  solvent  power  of  ordinary 
rain  water. 

In  connection  with  the  limestone  formation  it  may  be  well  to  speak 
of  the  variations  w^hich  occur  in  the  formation.  These  variations  are 
especially  manifested  in  the  series  of  sandy  and  slaty  shales  which  occur 
on  the  Eastern  side  of  the  valley  interbedded  with  the  limestones. 
These  shales  although  somewhat  calcareous,  do  no  contain  so  much  sol- 
uble matter  as  the  limestones,  consequently  the  sofls  contain  a  greater 
amount  of  undecomposed  fragments  of  rock.  However  these  mixed  soils 
are  nearly  as  deep  and  are  about  as  fertile  as  the  limestone  soils,  indeed 
for  some  crops  they  are  even  of  more  value  than  the  typical  limestone 
soil.  These  shales  may  be  readily  distinguished  by  their  purplish  color 
and  by  the  slight  ridges  they  make  along  the  valley  about  five  miles  east 
of  Hagerstown. 

The  Hudson  Eiver  Shales.  This  is  the  formation  from  which  the 
so-called  "slate"  lands  are  derived.    The  shales  form  a  ridge  about  two 

*These  Results  are  from  the  analyses  of  113  beds,  determined  by  J.  P.  Lesley,  of 
the  Penn.  State  Geological  Survey. 
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miles  in  width  along  the  AVestem  side  of  the  yalley.  They  present  rather 
a  bold  type  of  topography  as  they  constitute  a  series  of  steep  hills  with 
the  Conochocheague  river  winding  about  among  them.  Originally  de- 
posited as  a  series  of  beds  of  fine  mud,  slightly  calcareous,  they  now  con- 
sist of  fine  grained  brown  and  yellowish  shales.  From  the  age  of  these 
shales  one  should  expect  to  find  quite  a  deep  soil  resting  upon  them,  as 
finely  textured  as  the  limstone  soiJs,  but  such  is  not  the  case.  When 
rain  water  falls  utx)n  the  limestones  it  dissolves  the  lime  and  leaves  l>e- 
hind  only  the  insoluble  portions  of  the  rock.  These  shales,  although 
somewhat  calcareous,  contain  about  80  per  cent,  of  insoluble  matter,* 
whereas  the  limestone  contained  only  about  5  per  cent,  of  insoluble 
matter.  Consequently  when  the  rains  fall  upon  these  shales  they  can- 
not dissolve  so  large  an  amount  of  the  rock  as  they  do  in  the  case  of 
the  limestone.  Moreover  the  particles  are  light  and  so  they  are  washed 
away  almost  as  rapidly  as  they  are  set  free.  So  it  will  be  seen  that  these 
closely  compacted  mud  rocks  do  not  decompose  in  the  manner  in  which 
the  other  rocks  did  that  have  been  mentioned,  but  instead  they  split  and 
fracture  along  the  innumerable  joint  and  cleavage  planes  until  the 
whole  surface  may  be  strewn  with  a  considerable  layer  of  small  rectangu- 
lar bits  of  shale. 

These  shales  are  therefore  covered  with  a  shallow  layer  of  light  yel- 
low soil  through  which  are  scattered  the  pieces  of  flat  rock.  A  striking 
illustration  of  the  different  way  in  which  rain  water  acts  upon  the  lime- 
stone and  shale  may  be  seen  if  one  will  but  compare  the  small  streams 
in  the  two  regions  after  a  shower;  in  the  former  they  will  remain  quite 
clear,  while  in  the  latter  region  the  streams  carry  away  a  heavy  load  of 
sediments  because  the  rains  could  not  find  mch  ea.sy  accesss  into  the 
practically  impervious  rocks,  but  must  of  necessity  run  off  the  surface 
carrying  away  the  light  particles  of  soil. 

As  we  have  spoken  of  the  principal  rock  formations  we  may  now 
consider  the  soils  which  have  been  derived  from  the  decomposition  of 
them.  These  will  be  described  in  the  order  of  their  agricultural  value 
and  relative  area. 

The  Limestone  Soils.  This  soil  formation  is  the  most  extensive 
in  the  valley  and  is  a  very  valuable  tract  of  land  for  general  agricultural 
purposes.  A  similar  soil,  equally  as  fertile,  is  found  in  the  valley  around 
Frederick,  but  this  is  much  more  limited  in  extent.  These  limestone 
soils  are  carefully  and  thoroughly  cultivated  by  a  properous  class  of 
farmers.  The  large  barns,  substantial  farm  houses,  and  general  look  of 
improvement  readily  proclaim  the  country  to  be  a  good  farming  district. 

These  soils  are  derived  from  the  decomposition  of  the  limestone 
rock  and  have  the  red  color  so  characteristic  of  limestone  soils.  They  are 
composed  of  finely  divided  particles,  so  arranged  as  to  allow  perfect 
drainage  through  them,  they  are  moreover  sufficiently  hea^T  fo  retain 
plenty  of  moisture  in  them.  A  heavy,  yet  well  drrJned  soil  is  indeed  a  de- 

♦Geological  Atlas  of  the  United  States.  Folio  No.  10,  page  3. 
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sirable  one^  allowing  as  it  does,  all  the  rainfall  to  enter  the  soil,  as  there 
is  experienced  none  of  the  bad  effects  of  washing  so  commonly  seen  on 
jjlowed  slopes.  Again  there  is  the  minimum  loss  resulting  from  dry  sea- 
sons, because  of  the  ability  of  the  soil  to  store  up  sufficient  moisture 
so  necessary  to  plant  growth.  Generally  these  stiff  red  clays  are  overlain 
by  a  covering  of  light  loam.  This  loam  varies  in  thickness  from  onliy 
a  few  inches,  to  places  where  it  has  accumulated  to  a  depth  of  over  22 
inches.  The  depth  and  nature  of  this  loam  undoubtedly  has  a  marked 
influence  on  the  distribution  of  crops,  as  we  shall  attempt  to  prove  furth- 
er along  in  the  discussion.  As  has  been  stated  these  soils  are  carefully 
cultivated.  Usually  a  systematic  rotation  of  crops  is  followed,  but  this 
varies  considerably  according  to  the  type  of  land,  whether  it  is  heavy  or 
light,  and  the  way  the  soils  are  "exhausted"  by  certain  crops.  On  the 
lighter  textured  lands  it  is  customary,  after  corn,  to  sow  to  wheat  for  two 
years,  usually  two,  then  sow  to  timothy  which  is  left  as  long  as  it  holds. 
On  the  heavier  lands  wheat  is  often  sowed  four  or  five  years  in  succession, 
occasionally  seven,  while  the  field  may  not  be  sowed  to  grass  oftener 
tiian  once  in  twenty  years.  Of  course  the  very  heaviest  of  these  lands 
are  ke])t  in  grass,  which  always  succeeds  best  on  a  heavy  soil.  One  great 
advantage  to  be  derived  from  changing  the  cro])s  frequently,  is  the  dif- 
ferent depths  to  which  the  fields  are  plowed,  thus  stirring  and  mixing 
the  soil  from  the  different  depths.  As  far  as  could  Ix^  ascertained  deep 
])k)wing  (10  inches)  gives  better  results  than  shallow  plowing  (()-7 
inches).  The  reason  for  this  is  obvious,  the  soil  is  deej)ened  and 
strengthened  and  the  manures  and  vegetable  mattei-s  are  buried  more 
dee])ly,  thereby  allowing  them  to  decay  and  enrich  the  soil.  Deep  plow- 
ina"  is  likewise  beneficial  in  turning  u])  fragments  of  undecomposed  rock, 
subjecting  them  to  the  decaying  influences  at  the  surface.  The  use  of 
Ibe  subsoil  ])low  seems  to  be  ])ractically  unknown  in  this  region,  except 
for  the  occasional  use  made  of  it  when  peach  orchards  are  set  out.  With 
the  excc])tion  of  this  use,  it  is  rarely  resorted  to.  Indeed  many  of  the 
younger  men  on  the  farms  do  not  even  know  what  a  subsoil  plow  is. 
Fndoubtedly  subsoiling  would  be  very  beneficial  to  these  heavy  soils, 
stirring  them  to  a  much  greater  depth  than  the  common  plows,  and  mak- 
ing them  more  accessible  to  the  passage  through  them  of  air  and  rainfall. 

I'ertilizers  are  quite  generally  used  on  these  soils.  South  Carolina 
rock,  raw  bone  and  dissolved  bone  are  the  chief  commercial  fertilizers, 
liesides  these  fertilizers,  stable  manures  are  freely  used  and  occasional 
applications  of  lime.  Regarding  the  use  of  lime  there  seems  to  be  a 
great  diversity  of  opinion.  On  the  eastei-n  side  of  the  valley  the  prac- 
tice is  quite  common,  while  on  the  western  side  lime  is  seldom  used, 
when  however  lime  is  used  on  the  soils  west  of  Hagerstowii  as  good  re- 
sults are  noticed  as  on  the  eastern  side,  so  it  would  appear  to  be  more 
a  matter  of  custom  than  anything  else.  The  manner  in  which  the  lime 
is  prepared  is  to  pry  up  the  loose  stones  sticking  out  of  the  fields,  burn 
them  in  kilns  and  spread  the  burned  lime  directly  on  the  fields.   In  this 
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manner  not  only  is  the  soil  benefitted  by  the  application  of  the  lime,  but 
the  surface  is  cleared  of  the  loose  stones  encumbering  it.  The  action  of 
lime  on  these  soils  is  doubtless  to  flocculate  the  fine  particles  of  clay, 
making  them  more  open  and  porous. 

In  going  across  the  valley  one  soon  becomes  acquainted  with  the 
fact  that  there  are  variations  in  these  limestone  soils.  This  is  mani- 
fested by  differences  in  the  appearance  of  the  soils  and  in  the  crops  most 
successfully  grown.  -  In  places  the  soils  seem  to  be  better  adapted  to 
corn,  although  wheat  and  grass  are  grown  with  a  fair  degree  of  success. 
Again  we  find  soils  which  make  the  finest  type  of  wheat  lands  and  still 
others  which  are  devoted  almost  exclusively  to  grass.  Tables  have  been 
made  out  with  the  yields  per  acre  of  the  various  crops  and  from  these  it 
is  seen  that  the  corn,  wheat  and  grass  lands,  as  we  have  chosen  to  call 
them,  are  correctly  named.  We  shall  now  take  up  the  different  types 
of  soils  and  endeavor  to  show  wherein  they  differ  and  why  they  produce 
a  certain  crop  more  successf  Lilly  than  the  other  soils. 

The  Corn  Lands.  These  are,  generally  speaking,  the  broad  stretch- 
es of  level  upland.  They  are  found  on  examination  to  be  the  coarsest 
textured  of  the  three  types  of  limestone  soils.  From  their  position  along 
the  higher  levels,  we  should  expect  the  drainage  to  be  away  from  them 
instead  of  toward  them  as  it  is  on  the  lower  levels.  Moreover  the  depth 
at  which  the  stiff  red  clay  is  found,  has  a  marked  influence  on  the 
amount  of  moisture  which  these  soils  will  contain. 

These  lighter  loams  are  not  a  subsequent  deposit  as  might  be  inferred, 
but  merely  the  coarsest  products  of  rock  decomposition  from  which  the 
clay  has  been  washed  down  to  the  lower  levels.  Hence  the  depth  of  the 
covering  of  light  loam  may  vary  considerably  in  the  same  field  accord- 
ing to  the  exposure  of  the  field  to  the  washing  effects  of  rains. 

In  the  papers  previously  referred  to  by  Professor  AVhitney,  he  has 
shown  that  the  more  clay  which  a  given  soil  contains,  the  greater  will 
be  the  resistance  to  the  rainfall  when  it  enters  the  soil. 

A  heavy  clay  soil  will  ofl'er  so  much  resistance  to  the  passage  of  water 
through  it  on  account  of  the  finely  divided  condition  of  its  soil  particles, 
that  it  will  retain  it  for  a  considerable  length  of  time.  A  coarse,  sandy  soil 
on  the  other  hand  acts  as  a  very  porous  substance  and  offers  but  little  re- 
sistance to  the  passage  of  water  through  it,  so  that  such  a  soil  quickly 
dries  out  even  after  heavy  rains  because  of  the  inability  of  the  sandy  par- 
ticles to  prevent  the  water  from  sinking  through  it.  Clays,  however  when 
they  are  "puddled"  or  compacted  together  by  stirring,  offer  so  much  re- 
sistance to  the  penetration  of  rainfall  that  they  are  almost  impervious 
to  it,  and  water  passes  through  them  very  slowly,  if  indeed  it  enters 
them  at  all.  But  puddling  rarely  occurs  in  the  case  of  the  limestone 
soils  if  they  are  carefully  cultivated. 

Ordinarily  the  clay  in  these  corn  lands  is  covered  with  a  thickness 
of  from  ten  to  twenty  inches  of  light  loam.  These  loams  contain  a 
considerable  amount  of  sand  and  are  therefore  not  so  retentive  of  mois- 
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ture,  and  a  light  loose  condition  of  tlie  soil  is  thus  maintained.  This 
light  loamy  soil  seems  to  be  just  the  kind  of  soil  best  adapted  to  the 
raising  of  corn.  Such  a  soil  never  bakes  hard,  but  always  preserves  its 
light-mellow  character,  so  that  they  are  easily  stirred  and  kept  in  good 
condition.  Although  these  soils  are  so  well  adapted  to  corn,  they  are 
hardly  heavy  enough  for  either  wheat  or  grass,  but  both  are  raised.  They 
are  not  firm  enough  for  wheat,  which  requires  a  soil  that  will  not 
"heave"  as  these  soils  do  with  the  alternate  freezings  and  thawings  of 
the  winter  season.  Notwithstanding  the  fact  that  the}^  are  rarely  heavy 
enough  for  grass,  they  are  usually  sowed  to  grass  to  allow  them  to  rest 
and  get  into  good  condition  again  after  a  period  of  hard  farming.  These 
soils  require  much  more  attention  than  the  heavier  soils  to  keep  them 
from  becoming  "'exhausted''  or  worn  out. 

The  yields  of  the  various  crops  per  acre  varies  considerably  of  coui*se 
with  the  treatment  and  season.  In  a  good  season,  with  careful  treat- 
ment it  is  said  that  90  bushels  of  shelled  corn  per  acre  can  be  raised,  al- 
though 70  bushels,  can  be  counted  a  fair  average  yield.  From  15  to  30 
and  even  40  bushels  of  wheat  are  raised,  but  26  to  28  bushels  represents 
a  liberal  estimate.  One  and  one-half  tons  per  acre  is  given  as  the  yield 
of  grass,  but  with  good  seasons  when  there  is  plenty  of  rain  as  much  as 
2  tons  can  be  harvested. 

Comparing  these  soils  with  the  soils  of  the  Shenandoah  Valley  in 
Virginia,  it  is  seen  that  much  the  same  type  of  soils  is  found  there.  The 
light  loamy  soils  are  the  best  corn  lands,  although  wheat  and  grass  are 
likewise  grown.  The  examination  of  these  Virginia  soils  was  made  by 
Professor  Whitney. 

A  large  number  of  the  samples  collected  from  representative  corn 
lands  have  been  analyzed  to  determine  the  texture  of  these  soils.  This 
method  of  mechanical  analysis  determines  the  percentage  of  the  different 
amounts  of  fine  and  coarse  material  in  a  soil,  the  particles  ranging  in  size 
from  .0001mm.  to  2mm.  The  numncr  in  which  such  a  separation  of  soil 
particles  is  made,  to  allow  tb.e  particles  to  subside  in  beakers  of 
water.  The  coarsest  materials  are  precipitated  first  and  then  separated 
by  means  of  brass  sieves.  The  determination  of  the  separation  of  the 
smallest  particles  is  made  by  the  compound  microscope  using  an  eye- 
piece micrometer.  The  importance  of  such  an  analysis  is  at  once  ap- 
parent. One  can  tell  the  exact  amounts  of  clay,  silts  and  sands  a  soil 
contains  and  from  these  an^ounts  determine  the  relation  of  the  soil  to 
moisture.  The  followimr  tables  give  the  analyses  of  a  number  of  the 
best  corn  lands,  the  analyses  are  of  both  the  soils  and  subsoils.  Xatur- 
ally  the  subsoils  contain  more  clay  than  the  top  soils,  as  the  top  soils 
are  the  light  sandy  loams.  The  change  in  color  between  the  soils  and 
subsoils  is  unusually  quite  distinct.  The  soils  here  are  usually  from 
10  to  12  inches  deep,  while  the  subsoils  are  from  24  ta  26  inches 
in  depth.  The  analyses  are  arranged  with  reference  to 
the  amounts  of  clay  they  contain.    From  these  analyses  it  is  seen  that 


200 


MARYLAND  AGRICULTURAL   EXPERIMENT  STATION. 


the  amounts  of  the  coarser  grades  of  sands  are  quite  small,  as  the  greater 
portion  of  the  soil  is  made  up  of  very  fine  sand  and  silt,  wliilc  tlie  per 
cent,  of  clay  ranges  from  14  to  19. 

In  the  anah'ses  of  the  subsoils  given  the  amounts  of  clay  vary  con- 
siderably more  than  in  the  soils.  Many  of  the  subsoils  analyzed  are 
those  immediately  under  the  top  soils.  It  follows  as  a  general  rule  with 
the  soils  under  discussion  that  the  less  clay  they  contain,  the  better 
adapted  is  the  soil  for  raising  corn.  On  the  field  from  which  2790  was 
taken,  90  bushels  per  acre  of  shelled  corn  is  said  to  be  by  no  means  an 
uncommon  crop.  On  sample  27 55  it  is  customary  to  plant  corn  several 
years  in  succession,  but  as  the  field  is  carefully  cultivated  and  fertilized 
no  bad  results  or  deterioration  of  the  soil  has  resulted.  Successive  crops 
of  corn  are  usually  considered  quite  harmful  to  the  soil  because  it  is 
left  exposed  to  the  heavy  spring  rains.  The  idea  commonly  held  by 
farmers  that  freezing  injures  the  soil  is  erroneous,  as  the  effect  of  alter- 
nate freezes  and  thaws  is  to  disrupt  the  soil  particles  and  reduce  them  to 
a  finer  state  of  division.  The  injury  is  experienced  when  the  rains  wash 
away  these  fine  particles  as  they  do  to  a  considerable  extent  when  the 
field  is  devoid  of  any  protective  covering. 

These  soils,  although  such  fine  corn  lands,  are  not  adapted  to  tlie 
cultivation  of  peaches.  Frequent  attempts  have  been  made  with  them, 
but  they  are  always  unsucceseful,  hovrever  such  is  not  the  case  with  the 
wheat  lances  which  will  be  considered  next. 

AVlieat  Lauds.  The  finest  type  of  wheat  lands  in  the  limestone 
area  occiir  on  the  east  side  of  the  valley.  These  soils  may  be  regarded 
as  a  kind  of  mixed  soil,  because  the  limestone  is  interbedded  with  minor 
beds  of  shale.  The  goil  is  darker  colored  than  the  corn  lands,  approacli- 
ing  in  places  a  deep  purple  color.  To  this  difference  in  color  may  be  due 
a  difi^erenee  in  temperature,  as  dark  soils  are  usually  regarded  as  warmer 
than  light  colored  ones.  The  amount  of  loose  stones  upon  the  surface 
may  also  exert  some  influence  in  raising  the  temperature,  since  stones 
store  up  the  heat  from  the  sun  during  the  day  time  and  slowly  give  it 
out  (lurinsf  the  night,  thereby  warming  the  soils.  The  loam  which  over- 
lies the  clay  in  these  wheat  soils  is  not  so  deep  as  it  is  in  the  case  of  the 
corn  lands,  while  it  is  appreciably  heavier,  even  upon  a  superficial  exam- 
ination. It  appears  to  be  much  richer  in  organic  matter,  although  analy- 
ses show  but  a  slicfht  amount  of  difference.  One  great  difference  be- 
tween the  corn  soils  and  the  wheat  soils  is  the  large  amount  of  fragments 
of  iindecomposed  rock  in  the  wheat  soils,  which  undoubtedly  has  a  con- 
siderable influence  upon  the  structure  and  drainage  of  these  soils. 

On  these  soils  we  find  the  finest  quality  of  wheat  produced.  Xot 
only  is  it  a  better  quality  of  wheat,  but  more  can  be  raised  per  acre  than 
on  any  of  the  other  limestone  soils.  It  is  the  kind  known  as  "bright," 
heavy  wheat,  which  always  commands  the  highest  price  in  the  markets. 
Some  of  the  fields  in  this  area  produce  as  much  as  55  bushels  per  acre, 
although  33  bushels  is  said  to  be  a  good  average  crop.    Corn  does  quite 
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well^  but  it  is  not  so  successful  as  on  the  corn  soils,  as  50  to  GO  bushels 
per  acre  is  counted  to  be  a  good  yield.  Grass  of  course  does  better  on 
these  heavier  soils,  although  difficulty  is  sometimes  experienced  in  har- 
vesting the  full  crop  on  account  of  the  loose  stones  upon  the  surface. 
A  little  less  than  2  tons  per  acre  is  said  to  be  a  good  average  crop. 

This  type  of  soil  not  only  occurs  in  this  State,  but  it  also  extends 
into  the  great  limestone  valley  of  Virginia  and  there  it  is  also  found  to 
make  good  wheat  lands. 

As  has  been  stated,  peaches  succeed  fairly  well  on  these  soils  and 
large  tracts  of  lands  are  employed  in  their  cultivation.  The  most  serious 
drawback  to  raising  peaches  is  the  damage  inflicted  by  the  late  frosts  in 
the  spring,  after  the  trees  are  in  bloom.  The  table  of  analyses  of  sev- 
eral typical  wheat  soils  shows  they  contain  more  ciay  than  the  corn  soils, 
although  they  also  contain  a  greater  amount  of  the  coarse  grades  of  sand. 

The  analyses  of  the  subsoils  given  show  quite  a  variation  in  amounts 
of  cla}',  besides  they  contain  even  more  of  the  coarser  grades  of  sand 
than  the  soils.  As  samples  2791  and  2740  are  from  fields  producing  the 
best  quality  of  wheat  they  may  be  regarded  as  the  finest  type  of  wheat 
soils.  They  contain- about  30  per  cent,  of  clay  and  a  large  amount  of  the 
coarser  grades  of  sand. 

The  Grass  Lands.  These  are  generally  situated  on  the  lower  levels 
where  the  finest  particles  of  soils  have  accumulated,  which  have  been 
washed  down  from  the  hills  and  slopes.  Ordinarily  these  lands  are 
along  the  rivers  and  streams,  although  occasionally  some  fields  from 
their  situation  receive  all  the  drainage  from  neighboring  slopes  and  are 
thus  enabled  to  furnish  sufficient  moisture  for  a  heavy  grow^th  of  grass. 
The  amount  of  moisture  in  such  a  field  does  not  depend  so  much  upon 
the  texture  of  the  soil,  which  may  be  light,  as  it  does  on  the  drainage 
conditions  of  the  surrounding  soils.  Generally  these  grass  lands  are 
the  heaviest  clays  which  even  in  poor  seasons  maintain  favorable  cli- 
matic conditions  for  the  growing  crops,  and  a  heavy  plant  growth  is 
always  insured.  "Wheat  on  these  soils  is  late  in  maturing,  puts  on  too 
great  a  growth  of  straw,  and  the  heads  are  small  and  imperfectly  de- 
veloped. There  is  also  manifested  a  tendency  to  disease  on  these  wet 
lands.  The  yield  per  acre  is  about  the  same  as  on  the  corn  lands,  but 
the  quality  is  not  so  good.  Corn  does  even  more  poorly  on  these  soils 
than  it  does  on  wheat  lands,  about  55  bushels  per  acre  being  the  average 
crop.  The  soil  is  too  stiff  for  corn  and  is  apt  to  bake  after  heavy  rains. 
It  is  to  the  growth  of  grass  that  these  soils  are  best  adapted,  as  they  aver- 
age at  least  2  tons  per  acre,  although  3  and  more  are  sometim.es  har- 
vested. 
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The  aiial3'ses  of  these  soils  show  their  extreme  fine  texture,  as  the 
soils  contain  about  28  per  cent,  of  clay,  while  the  subsoils  have  about  40 
per  cent,  of  cIslj.  These  strong  soils  are  capable  of  standing  much  hard- 
er farming  than  any  of  the  soils  mentioned,  but  care  must  be  exercised 
•:o  prevent  their  becoming  puddled,  by  plowing  when  too  wet. 

Hudson  Eiver  Shale  Soils.  These  soils  commonly  called  the  slate 
lands,  occupy  a  ridge  on  the  western  side  of  the  valley  about  two  miles 
in  width,  traversing  the  State  in  a  slightly  N.  E.  and  S.  W.  direction. 
The  ridge  is  continuous  in  the  states  on  either  side,  and  the  soils  derived 
from  its  disintegration  have  a  remarkable  uniformity.  These  slate  soils 
have  not  so  great  an  agricultural  value  as  the  limestone  soils,  but  they 
are  quite  fertile  for  such  shallow  soils.  In  places,  however,  they  are 
barren  because  all  the  finer  particles  of  soil  have  been  washed  away  and 
the  scant  soil  in  these  places  can  only  put  forth  a  growth  of  pines.  Care- 
less farming  has  also  allowed  the  soils  to  be  washed  off  the  steep  slopes, 
leaving  in  its  place  a  layer  of  loose  shale  rocks,  which  will  require  a  long 
period  of  time  before  they  can  be  converted  into  fertile  soil. 

Xone  of  these  soils  exceed  20  inches  in  depth,  but  when  properly 
handled  and  with  good  seasons  they  almost  rival  the  limestone  soils  in 
fertility.  On  an  average  15  bushels  of  wheat  per  acre  can  be  raised,  40 
to  45  bushels  of  corn  and  about  1  ton  of  grass.  The  most  serious  draw- 
back to  these  soils  is  their  tendency  to  bake,  which  is  probably  due  to  the 
extreme  fineness  of  the  clay  particles.  Lime  is  used  extensively  on  these 
soils  with  very  good  results.  One  of  the  advantages  derived  from  the 
use  of  lime  is  undoubtedly  the  further  disintregation  of  the  shales,  since 
lime  is  known  to  have  considerable  influence  in  promoting  rock  decay. 
Peaches  succeed  fairly  well  on  these  "slate"  lands,  but  there  is  the 
dangei  always  present  in  valleys  arising  from  late  spring  frosts. 
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The  analyses  of  these  soils  are  interesting  as  they  differ  considerably 
from  the  analyses  of  the  limestone  soils  given.  The  amount  of  the 
coarser  grades  of  sand  is  quite  large,  the  amount  of  clay  is  also  relatively 
large,  while  the  silts  and  finest  sands  are  generally  small.  Thus  it  will 
be  seen  that  this  soil  is  a  mixture  of  rather  coarse  material  with  the  finest 
clay.  These  analyses  do  not  take  into  account  the  large  amount  of 
shales  in  the  soils,  as  all  particles  larger  than  2mm.  are  excluded  from 
the  analyses.  Although  no  analyses  have  been  made  of  the  soils,  they 
would  show  a  still  greater  percentage  of  the  three  coarse  grades  of  sand. 

The  Cambrian  Sandstone  Soils.  These  are  the  soils  derived  from 
the  decay  of  the  whitish  Cambrian  sandstone  already  described.  With 
these  soils  it  may  be  well  to  include  what  the  farmers  term  the  "Moun- 
tainous" soils,  the  soils  along  the  base  of  the  mountains.  All  of  these 
soils  are  mixed  as  they  are  derived  from  the  various  rock  formations  of 
which  the  mountains  are  composed.  The  soils  resulting  from  the  decay 
of  these  rock  formations  are  more  or  less  jumbled  together  on  account 
of  the  tendency,  especially  manifested  on  the  steep  slopes,  for  the  soils 
to  continually  creep  downward.  The  washing  eifect  of  the  rains  and 
melting  snows,  aided  by  the  force  of  gravity,  make  it  wellnigh  impossible 
for  a  soil  to  remain  long  in  any  given  place  in  such  localities.  Great 
care  must  be  taken  in  the  cultivation  of  such  slopes  or  the  shallow  cov- 
ering of  soil  is  soon  swept  downward. 

These  soils  with  their  western  exposure,  are  largely  used  for  the 
cultivation  of  mountain  peaches,  although  corn  and  wheat  are  some- 
times raised  in  the  orchards  on  the  slopes  which  are  not  too  steep.  The 
cultivation  of  such  slopes  should  not  be  encouraged,  as  it  considerably 
hastens  the  destruction  of  the  soil  by  stirring  it,  making  it  easier  for  the 
rains  to  wash  it  away.  The  orchards  should  be  kept  in  grass,  even 
though  they  would  afford  only  scant  pasturages,  as  the  firm  sod  seems  to 
check  the  rapid  waste  of  soil. 

The  location  which  seems  most  desirable  for  peach  orchards  is  the 
narrow  strip  about  half  a  mile  wide  just  at  the  base  of  the  mountains, 
about  800  and  900  feet  above  sea  level.  However,  with  the  increasing 
development  of  the  peach  industry,  orchards  are  continually  encroach- 
ing on  the  mountain  forests.  At  the  elevations  mentioned  the  effects  of 
the  late  spring  frosts  are  not  so  marked,  while  the  winters  are  not  so  se- 
vere as  upon  the  top  of  the  mountains.  In  this  locality  peaches  ripen 
from  July  15th  to  August  20th.  The  late  peaches  especially  command 
good  market  prices,  because  they  have  only  to  compete  with  peaches 
grown  in  similar  localities. 
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In  the  analyses  given  it  should  be  remembered  that  no  allowance  is 
made  for  the  coarse  gravel  and  stones  contained  in  these  soils.  The 
analyses  of  943,  939,  and  941  have  been  published  before  in  Bulletin 
29  of  this  station. 

No  analyses  of  any  of  the  intermediate  soil  types  are  given.  These 
intermediate  types  partake  of  the  nature  of  so  many  different  rock  form- 
ations that  it  is  very  difficult  to  distinguish  them.  The  change  between 
the  limestone  soils  and  the  mountainous  soils  is  quite  gradual,  the  soil 
becomes  more  shallow  and  more  stony,  until  we  have  a  typical  mountain- 
ous soil  of  which  the  Cambrian  Sandstone  soil  is  so  good  an  example. 

In  the  last  table  has  been  placed  the  different  types  of  soils 
which  have  been  described.  Besides  giving  the  names  of  the  soils,  the 
yields  per  acre,  geological  formation,  as  well  as  the  amounts  of  sands, 
silt  and  clay  the  soils  contain,  are  given.  It  may  be  useful  in  showing 
some  of  the  relations  of  the  various  soils. 
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COLLEGE  PARK,  PRINCE  GEORGE'S  COUNTY,  MD. 


January  30th,  1897. 

To  His  Excellency,  Lloyd  Lowndes, 

Governor  of  Maryland. 

Dear  Sir: — 

In  accordance  with  the  provisions  of  Section  No.  3,  of  Act  of  Con- 
gress, "To  Establish  Agricultural  Experiment  Stations,  etc,"  I  beg 
leave  to  submit  my  report  of  the  operations  of  the  Maryland  Agricultu- 
ral Experiment  Station,  for  the  year  ending  December  31st,  1896;  and 
also  a  statement  of  the  receipts  and  disbursements  for  the  fiscal  year 
ending  June  30th,  1896,  covering  the  ninth  annual  appropriation. 

Very  respectfully, 

ROB'T  H.  MILLER, 

Director. . 


NINTH    ANNUAL  REPORT 


 OF  THE  

Maryland  Agricultural  Experiment  Station 

FOR  THE  YEAR  1896. 


REPORT  OF  THE  DIRECTOR. 

Station  Staff. — I  have  to  note  the  following  changes  in  the  work- 
ing force  of  the  Station  during  the  past  year:  First,  was  the  apj^oint- 
ment  of  Professor  W.  G.  Johnson  to  the  position  of  Entomologist,  to 
fill  the  vacancy  caused  by  the  death  of  Prof.  C.  Y.  Kiley.  Prof.  John- 
son holds  the  position  of  State  Entomologist  as  well  as  Entomologist  for 
the  College.   His  headquarters  are  at  the  Experiment  Station.  - 

The  other  changes  were  the  appointment  of  Dr.  S.  S.  Buckley  as 
Veterinarian,  and  Mr.  C.  W.  Dorsey  as  Assistant  Physicist  to  Prof. 
Whitney  to  succeed  Mr.  Sothoron  Key,  who  resigned  his  position. 

Publications. — During  the  past  yeaf  the  following  publications  have 
been  issued: 

January,  1896,  Eighth  Annual  Eeport. 

Februar}',  1896,  Bulletin  Xo.  37,  Special  Issue,  Composition  of 
Commercial  Fertihzers  sold  in  this  State. 

March,  1896,  Bulletin,  Xo.  38,  Potato  Experiments. 
April,  1896,  Bulletin,  Xo.  39,  Spray  Calendar. 

Augiist,  1896,  Bulletin,  Xo.  40,  Special  Issue,  Composition  of  Com- 
mercial Fertilizer  sold  in  this  State. 

September,  1896,  Bulletin,  Xo.  41,  Test  of  Methods  of  Preparing 
^nd  Feeding  Corn  Fodder. 

October,  1896,  Special  Issue,  Bulletin,  Xo.  42,  The  Maryland 
Trees  and  Xursery  Stock  Law  and  Other  Information  of  Special  Inter- 
est to  Xurserymen  and  Fruit  Growers. 

December,  1896,  Bulletin,  Xo.  43,  Eeport  Upon  the  Value  of  a  Xew 
Com  Product. 

December,  1896,  Bulletin,  Xo.  44,  Soils  of  the  Hagerstown  Valley. 

Permanent  Improvements. — The  expenditures  for  the  past  twelve 
months  for  permanent  improvements  have  been  much  less  than  usual, 
because  of  the  necessity  of  equipping  the  dairy  department,  which  was 
established  last  year;  one  of  the  principal  items  of  expense  in  this  equip- 
ment being  the  dairy  herd,  twenty  cows  having  been  purchased,  four  of 
which  are  registered  Jerseys  and  two  registered  Guernseys. 

Correspondence  and  Mailing  List. — One  of  the  evidences  of  the 
growing  interest  in  the  Station  work  are  the  letters  which  come  to  us 
from  all  sections  of  the  State  making  inquiries  as  to  the  various  matters 
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relating  to  the  farmer's  calling.  While  considerahle  time  is  consumed 
in  attending  to  this  large  correspondence,  we  feel  that  it  is  time  well 
spent,  as  aside  from  the  information  which  is  thus  disseminated,  the 
Station  is  bv  this  means  securing  a  closer  relationship  with  the  farmers 
of  the  State. 

The  mailing  list  is  constantly  gro-«dng.  Xearly  every  mail  brings 
requests  for  the  bulletins  of  the  Station. 

Visitors. — There  have  been  about  the  usual  number  of  visitors  to 
the  Station  during  the  past  year.  As  we  have  stated  in  previous  re- 
ports, it  is  our  desire  to  have  as  many  of  the  farmers  of  the  State  visit 
us  as  possible,  as  we  believe  in  no  other  way  can  so  good  an  idea  be  had 
of  the  work  in  progress  here.  We  would  suggest  to  those  who  contem- 
plate a  visit  to  us  the  coming  year  that  the  time  of  greatest  interest  is  in 
the  early  summer  when  the  crops  are  growing. 

Fairs  and  Institutes. — The  Station  made  no  exhibit  at  any  of  the 
fairs  of  the  State  the  past  fall,  although  we  received  numerous  requests 
from  various  associations  to  attend  their  exhibitions.  The  coming  year, 
if  time  and  means  permit,  we  shall  hope  to  resume  our  work  in  this  field. 

The  officers  of  the  Station  are  taking  part  in  the  Farmer's  Institute 
meetings  which  are  being  held  throughout  the  State  this  winter,  under 
the  provisions  of  the  law  enacted  by  the  last  Legislature  establishing  a 
Department  of  Farmers'  Institutes. 

EXPERIMENTAL  WORK,  AGRICULTURAL  DEPARTMENT". 

Weather  Report. — The  season  of  1896  has  been  an  unfavorable 
one  for  field  experimentation,  as  we  have  had  not  only  much  less  than 
the  average  yearly  rainfall,  but  during  the  growing  season  when  the  crops- 
m.ost  needed  moisture,  there  was  a  decided  shortage  in  precipitation, 
which  was  very  unevenly  distributed.  These  abnormal  weather  condi- 
tions interfered  A'ery  seriously  with  all  the  fertilizer  tests,  especially 
those  with  potatoes. 

The  following  is  a  summary  of  the  rain-fall  for  this  and  preceding 
years  at  College  Park: 


Years. 

18S9 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

Rain  fall  in  inches  

59.50 

32.29 

50.55 

41.47 

36.22 

33.20 

35  54 

30.27 

No.  of  days    on  which 

135 

151 

128 

137 

102 

98 

89 

85 
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The  following  table  givbg  a  comparison  of  the  rain-fall  at  College 
Park,  Washington,  Baltimore  and  Cumberland,  together  with  the  normal 
precipitation  for  those  places.  Also  the  normal  temperature  and  the 
mean  temperature  for  1896,  at  the  same  places. 


Place  of  Record. 

TEMPERA.TURE. 

Raix  and  Snow  Fall. 

Normal. 

Mean  for 
1896. 

Normal  in 
Inches. 

Iq  189(3 
Inches. 

College  Park,  Md  

54.0 

54.3 

39.89 

30.27 

55.0 

555 

43.46 

31.16 

55.3 

55.8 

43.85 

38.59 

51.6 

56.7 

33.27 

38.17 

Wheat  Experiments. — Variety  tests  with  wheat  have  been  continued 
during  the  past  season.  Twenty-three  varieties  gave  an  average  yield  of 
34.1  bushels  to  the  acre.  The  variety  giving  the  largest  yield  was  the 
^^Xigger"  which  yielded  at  the  rate  of  thirty-seven  bushels  to  the  acre. 

Potatoes. — The  same  line  of  investigations  have  been  continued  with 
(he  f)otato  crop,  as  mentioned  in  previous  reports.  The  experiments 
made  the  past  seasons  have  been:  test  of  early  varieties;  fertilizer  tests; 
test  of  various  modes  of  cultivation:  elfect  of  crimson  clover  plowed  down 
for  potatoes;  spraying  for  prevention  of  blight;  and  the  effect  of  sulphur 
iu  preventing  the  scab. 

Com  Experiments: — The  experiments  with  corn  have  been  in  the 
T  aiu  working  tests.  A  fertilizer  test  was  also  made,  and  a  test  of  the  use 
•of  crimson  clover  plowed  down  for  corn. 

Crimson  Clover. — The  past  season  we  have  seeded  crimson  clover 
under  various  conditions  of  soil  surroundings,  etc.,  and  in  every  instance 
v^-Q  have  obtained  a  good  stand.  After  early  potatoes  and  on  land  which 
grew  a  crop  of  tobacco,  the  stands  are  as  good  as  could  be  desired. 

After  four  years  experience  with  this  plant  we  feel  justified  in  say- 
ing that  one  may  feel  pretty  certain  of  obtaining  a  catch  if  they  observe 
four  essential  points  in  seeding:  first,  test  the  seed  before  purchasing 
to  be  certain  that  its  germanating  power  is  good;  second,  have  the  land  in 
thorough  order  to  receive  the  seed;  third,  sow  not  less  than  fifteen 
pounds,  twenty  preferred,  to  the  acre;  and  fourth,  cover  the  seed  lightly 
after  sowing. 

Lime  Experiments. — One  of  the  most  potent  agencies  for  the  im- 
provement of  our  soils  and  the  consequent  increasing  of  our  crops  is 
lime;  because  of  this  important  place  which  it  holds  in  the  farm  econ- 
•omy,  we  have  deemed  it  advisable  to  commence  additional  experiments 
^•ith  it  during  the  past  year;  one  of  which  is  the  testing  of  the  most 
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profitable  amount  to  apply  per  acre  to  the  land,  taking  it  through  a  series 
of  crops.  Eight  plots  are  used  in  this  test;  plots  three  and  six  are  used 
as  check  plots  and  received  no  lime,  on  the  remaining  six  plots  lime  was 
applied  at  from  ten  to  sixty  bushels  to  the  acre.  Another  test  has  been 
the  use  of  lime  in  connection  with  green  manuring  for  the  improvement 
of  worn  out  soils. 

In  the  following  pages  will  be  found  the  reports  from  the  heads  of 
the  several  departments  of  the  Station. 

EOB'T  H.  MILLER, 

Director. 
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REPORT  FROM  THE  CHEMICAL  DEPARTMENT. 

To  the  Director: — 

Sir: — In  accordance  with  the  requirements  of  the  law,  I  submit  the 
following  as  to  the  character  of  work  performed  by  this  department  dur- 
ing the  past  year: 

Dairy  Experiments. — The  experiments  being  conducted  with  ref- 
erence to  the  dairy  may  be  divided  into  three  general  classes: 

1st.    Feeding  tests. 

2nd.  Creamery  tests. 

3rd.    Breeding  tests. 

The  principal  part  of  the  work  outlined  is  of  such  a  nature  as  to 
require  considerable  time  before  any  result  or  conclusions  can  be  reached, 
yet  at  the  same  time  some  tests  are  being  carried  on  which  occupy  short 
periods.  The  results  of  these  will  be  reported  as  their  importance  wUl 
justify. 

The  equipment  of  the  dairy  department  has  been  increased  by  the 
addition  of  ten  more  cows;  making  the  total  a  herd  of  twenty.  Of  the 
new  cows  purchased  two  are  registered  Guernseys  and  four  registered 
J  erseys. 

Feeding  and  Digestion  Experiments. — During  the  past  year  consid- 
erable time  has  been  devoted  to  feeding  and  digestion  tests  as  a  contin- 
uation of  work  commenced  some  years  ago  on  corn  fodder.  The  result 
of  these  tests  are  reported  in  bulletin  Xo.  41,  "Test  of  methods  for  pre- 
paring and  feeding  corn  fodder'^  and  bulletin,  43,  "Report  on  the  value 
of  a  new  corn  product  as  cattle  food." 

Pig  and  Calf  Feeding. — The  pig  and  calf  always  accompany  the 
dairy  industry  and  their  successful  management  add  greatly  to  the 
profits;  consequently  a  series  of  experiments  with  these  animals  has  been 
outhned  and  started  in  upon  with  the  hope  of  helping  to  solve  some  of 
the  problems  for  the  economical  production  of  pork  and  veal,  and  also 
of  finding  a  profitable  market  for  some  of  the  by-products  of  the  cream- 
ery. 

Tobacco  Work. — Tliis  year's  work  on  tobacco  was  a  continuation  of 
of  that  of  "last  year's;  except  some  modifications  were  adopted  in  the  plan 
of  the  work  which  experience  suggested  were  necessary.  Each  year  I 
am  more  and  more  impressed  with  the  difficulties  which  attend  experi- 
ments with  such  a  crop  as  tobacco  from  the  fact  that  it  is  a  plant  which 
is  exceedingly  susceptible  to  suroundings  during  growth  and  still  more 
susceptible  to  conditions  during  curing  and  the  fermentation  processes 
which  take  place  in  bulk  after  curing  and  stripping.  All  these  make  it 
exceedingly  hard  to  make  comparisons  with  different  methods  of  treat- 
ment and  still  harder  to  draw  conclusions  from  the  results  obtained 
with  very  small  lots  of  leaf  which  can  be  applied  to  large  crops.  Again 
the  short  period  during  which  the  active  work  on  curing  and  fermenta- 
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tioH  can  be  conducted  makes  the  progress  of  research  with  such  crop? 
vety  slow. 

Fertilizer  Experiments. — The  experiments  with  different  forms  of 
phosphoric  acid  and  lime  which  were  described  in  my  last  report  are  still 
under  way,  but  not  as  yet  sufficiently  advanced  to  make  any  extended 
report  upon.  I  have  now  under  consideration  some  plans  for  special 
lines  of  experiments  with  nitrogenous  and  potash  manures  to  be  con- 
ducted on  the  tiers  of  plots  which  are  parallel  with  the  phosphoric  acid 
plots.  With  the  inauguration  of  these  tests  and  conducting  them 
through  a  series  of  years,  I  believe  that  we  may  ultimately  arrive  at  some 
conclusions  and  formulate  principles  of  fertilization  which  will  be  uni- 
versally applicable  all  over  the  state  and  be  much  more  valuable  than 
the  so-called  soil  test  experiments. 

Farmers'  Meeting  and  Correspondence. — During  this  as  in  previous 
years,  I  have  attended  a  number  of  farmers'  meetings,  clubs,  granges, 
etc.,  and  discussed  subjects  relative  to  farm  operations.  I  have  also  as- 
sisted the  director  of  Farmers'  Intitutes  in  four  of  the  five  institute? 
held  up  to  this  time  under  the  law  passed  by  the  last  Legislature  creating 
a  State  system  of  Farmers'  Institutes.  Most  of  my  talks  at  these  meet- 
ings have  been  upon  questions  relative  to  fertilizers,  feeding  farm  ani- 
mals and  the  dairy.  In  these  talks  it  has  been  my  aim  to  bring  the  re- 
sults of  our  own  work  before  the  farmers  of  the  State  and  at  the  same 
time  show  in  a  practical  w^ay  how  the  latest  results  of  research  can  be  ap- 
plied to  the  every  day  farm  operations  under  the  conditions  which  sur- 
round us.  These  meetings  draw  on  my  time  to  a  marked  degree  and  break 
in  upon  the  home  work  considerable;  yet,  I  believe,  it  is  time  well  spent, 
as  we  are  enabled  by  such  methods  to  get  our  results  before  the  farmer  in 
the  most  intelhgible  form,  and  at  the  same  time  find  out  what  the 
farmers  are  thinking  about  and  what  questions  are  of  the  most  interest 
to  them,  and  should  demand  our  attention  in  Station  work. 

The  correspondence  of  this  department  is  constantly  increasing  and. 
in  the  most  part,  consists  of  inquiries  relative  to  fertilizers,  feed  stuft"? 
and  dairying;  yet  there  is  a  considerable  amount  of  a  miscellaneous  char- 
acter, and  in  many  instances  on  matters  foreign  to  agriculture. 

Chemical  Work. — The  most  of  the  time  which  has  been  spent  on 
purely  chemical  work  was  in  connection  with  the  feeding  experiment? 
reported  in  bulletins,  but  considerable  has  been  done  in  connection  with 
•experiments  still  in  progress,  and  also  much  work  of  a  miscellaneous 
character.  The  demands  for  anal3'ses  of  a  miscellaneous  character  are  con- 
stantly increasing,  and  whenever  the  samples  so  sent  in  are  either  of  pub- 
lic interest,  or  have  some  direct  bearing  on  agriculture  or  horticulture, 
they  are  examined  gratuitously.  Yet,  even  with  these  considerations  in 
mind  many  of  the  samples  which  I  have  examined  are  of  interest  to  so  few 
that  the  results  of  their  analyses  are  not  worthy  of  publication,  and  in 
fact,  they  almost  belong  to  that  class  of  analyses  w^hich  were  done  yes- 
terday, reported  to-day  and  to  be  forgotten  to-morrow;  consequently, 
I  do  not  believe  that  it  would  be  justice  to  the  public  or  the  Station  to 
<;^xpend  much  time  on  such  a  class  of  substances,  therefore  I  reserve  the 
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right  to  select  for  examination  such  as  in  my  judgment  are  of  most  gen- 
eral interest  and  permanent  value.  Considerable  time  has  been  expended 
in  studying  methods  of  analyses  applicable  to  our  special  lines  of  work. 
The  study  of  methods  is  a  class  of  work  that  does  not  come  directly  in 
touch  with  the  farmer  and  his  operations  and  consequently  does  not  ap- 
peal to  him,  and  he  is  prone  to  think  of  it  as  a  waste  of  time  and  money; 
nevertheless,  on  a  moment's  reflection,  it  will  be  apparent  to  all  that  it 
is  a  very  necessary  part  of  Station  work.  In  fact,  in  the  planning  of 
an  investigation,  it  is  of  paramount  importance  to  be  sure  that  the 
methods  to  be  employed  in  the  carrying  out  of  that  investigation  are 
thoroug'h  and  scrutinizing  so  that  the  results  obtained  may  be  beyond  re- 
proach. 

Meteorological  Records. — This  work  has  been  conducted  as  hereto- 
fore. The  records  show  this  to  be  in  some  respects  one  of  the  most  un- 
favorable years  for  growing  crops  in  the  history  of  the  Station.  The 
amount  of  rain  fall  being  the  smallest  yet  recorded  here  and  the  number 
of  rainy  days  being  less  also;  again,  the  quantities  recorded  for  the  grow- 
ing months  is  but  a  small  proportion  of  this  low  total.  The  following 
table  gives  the  monthly  summary  of  the  temperature  and  rain  fall  re- 
cords. 
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METEOROLOGICAL  SUMMARY  FOR  1896. 
Temperatures  in  Degrees — Fahrenheit. 


TEMPERATURES.— MEAN. 

Extreme 

Extreme 

Maximum. 

Minimum. 

MONTH. 

Pre- 
cipita- 

Dally 

Maxi- 

Mini- 

Dally 

Record  and 

Record  and 

tion. 

Mean. 

mum. 

mum. 

Range 

Date. 

Date. 

Inches 

January  

1  81 

35  0 

42.7 

27  3 

15  4 

62-30th 

8-6th 

February  . 

r,.r>i 

35.9 

44  6 

27.1 

17.5 

58-1 5th,  23rd 

:-22nd 

4  Gl 

37.0 

47  1 

96.8 

20.3 

09-30th 

10-14th 

1.29 

55.4 

66  I 

U.7 

21.4 

92-17th,18,  19, 

24-9th 

May  

2.54 

66  2 

77  5 

55.0 

22  5 

93-1 1th 

4(5-30  th 

June  

2  00 

68  9 

79.3 

58.5 

20.8 

92-20th 

45-2nd 

July  

3.23 

^4.1 

83.7 

04.5 

19.2 

92-27th 

51-25th 

1.91 

73.7 

86  1 

61.3 

24.8 

98-6th,7th,9th, 

44-20th 

September. . . 

4  It) 

65  7 

77.7 

53  7 

24.0 

uo-ora 

O  4     o  ^  t  V> 

o4-,i4tn 

0  44 

52  3 

63.7 

40.9 

22  8 

26-25th 

November  

3.50 

.2 

58.5 

35.8 

22.7 

69-24th 

21-23rd 

December... . 

0  28 

33.5 

42.8 

24.1 

18.7; 

63-7th 

7-28 th 

30.27 

54.3 

1 

64.2 

4^.3 

20.8 

98  -August. 

7-Feb.  &  Dec. 

In  closing  permit  me  to  thank  you  and  assure  you  of  my  apprecia- 
tion of  the  many  c(/urtesies  and  hearty  support  which  you  have  rendered 
me  in  my  work. 

Yours  respectfully, 

H.  J.  PATTERSON, 


Dec.  31st,  189G. 
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REPORT  OF  THE  DEPARTMEXT  OF  HORTICULTURE. 
Robert  H.  Miller,  Director: 

Sir: — The  industrial  activities  of  Maryland  are  widely  deversified; 
pre-eniinent  among  them  is  horticulture.  The  horticulturist,  as  well 
the  agriculturist,  may  well  congratulate  himself  upon  two  acts  of  re- 
cent legislation  which  cannot  fail  to  he  of  incalculable  benefit  to  them* 
The  last  General  Assembly  provided  for  holding  Farmers'  Institute.^  in 
the  several  counties  of  the  State,  and  for  the  appointment  of  a  State 
Entomologist.  These  instrumentalities  will  unquestionably  be  potent 
factors  in  promoting  the  welfare  of  the  whole  State;  the  former  i:i  af- 
fording a  wider  opportunity  for  obtaining  information  in  regard  to  the 
most  a^roved  methods  in  farm  practices  and  results,  and  the  later  in 
preventing  the  introduction  and  spread  of  harmful  insects  and  plant 
diseases.  It  is  to  be  hoped  the  next  session  of  the  Legislature  will  pi'o- 
vide  in  some  way  for  the  extermination  of  the  San  Jose  scale  in  such 
places  of  the  State  where  it  has  already  gained  a  foothold. 

I  will  take  the  opportunity  in  this  report  to  renew  a  suggestion  to 
those  interested  in  horticultural  pursuits  as  to  the  necessity"  and  im- 
portance of  a  State  horticultural  association.  The  number  engaged  in 
iiorticultural  pursuits  is  relatively  larger  in  Maryland  than  in  any  other 
State;  yet  most  of  the  States  are  well  equipped  with  sufficient  and  en- 
thusiactic  organizations,  while  this  State  has  not  advanced  beyond  the 
position  of  a  few  local  organizations.  Some  of  these  are  rendering  efficient 
service  in  their  several  localities,  notably  of  these  I  will  mention  the 
Peninsular  Horticulural  Association  and  the  Horticultural  Association 
of  Montgomery  County.  What  we  need  is  an  organization  commen- 
surate with  the  scope  of  the  interest  in  this  State.  The  Maryland  pro- 
ducts must  face  first  the  competitions  of  the  South  and  later  that  of 
sections  Xorth  of  us.  Profit  or  loss  in  this  enterprise  will  not  infrequent- 
ly be  determined  by  the  amoimt  of  information  as  to  markets,  varieties 
adapted  to  special  markets,  lands  of  packages  in  which  to  ship  and  sell: 
the  most  efficient  means  of  combating  insect  ravages  afiad  plant  diseases. 
A  State  Horticultural  Association  would  afford  the  opportunity  of  an 
interchange  of  the  views  and  practices  upon  these  subjects  with  the  best 
('quipped  men  in  the  State  in  this  pursuit.  This  information  could  not 
fail  to  be  of  general  advantage. 

Experiments  Suggested. — In  view  of  the  fact  that  certain  of  the 
small  fruits  are  more  generally  and  profitably  grown  in  this  State  on  soils 
of  lighter  texture  than  is  found  at  this  Station,  I  will  renew  the  suggest 
tion  to  have  some  variety  and  fertilizer  experiments  made  on  soils  of  the 
description  above  referred  to. 

Experiments  Conducted. — Among  the  most  gratifying  of  the  results 
obtained  along  the  line  of  practical  horticulture  since  I  had  the  pleasure 
of  making  my  last  report,  I  will  mention  notably  the  growing  of  celery 
by  the  system  of  sub-irrigation,  the  spraying  of  tomatoes  for  the  blight 
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and  the  use  of  the  kerosene  emulsion  for  the  destruction  of  the  melon 
louse  ( Aphis  gossypii ) . 

Irrigation  of  Celery. — Celery  is  one  of  the  plants  that  for  its  best 
development  must  be  supplied  during  the  period  of  its  growth  with  a 
sufficient  amount  of  moisture.  Surface  wetting  chances  two  risks,  one 
of  souring  the  beds  by  excess  of  moisture  and  the  other  of  having  the 
surface  bake,  and  in  either  case  stunting  the  growth  with  a  consequent 
deterioration  of  quality.  Sub-irrigation,  by  use  of  the  ordinary  two  inch 
drain  tile,  avoids  both  these  contingencies.  For  beds  eight  feet  wide  wa 
use  two  parallel  lines  of  pipe  running  the  entire  length  of  the  bed,  and 
placed  four  to  eight  inches  below  the  surface;  the  water  being  supplied 
by  a  stream  running  along  the  upper  end  of  the  bed.  With  this  method 
a  very  much  smaller  amount  of  water  will  be  needed  and  the  time  neces- 
sary for  watering  the  beds  will  be  reduced  to  a  minimum. 

Tomato  Blight. — The  crop  of  tomatoes  in  the  State  the  past  season 
was  largely  curtailed  because  of  the  prevalence  of  the  blight.  At  the- 
Station  two  adjacent  plots  were  planted  under  exactly  similar  conditions; 
the  one  plot  was  sprayed  three  times  with  Bordeaux,  the  other  was  not 
sprayed.  The  fruit  was  gathered  from  time  to  time  and  carefully 
weighed,  with  the  result  that  the  sprayed  plot  gave  double  the  weight  of 
fruit  as  the  unsprayed;  while  the  quality  was  far  superior. 

Melon  Louse. — The  melon  louse  has  been  very  wide-spread  and  de- 
structive the  past  two  seasons  {Aphyis  gossypii)  particularly  to  the- 
canteloupe  crop.  One  of  the  prominent  growers,  Mr.  Jas.  Moss,  near 
Annapolis,  wrote  to  the  Station  early  in  June  that  his  entire  crop  had 
been  destroyed  the  year  before,  and  that  his  patches  at  that  j^ime  were 
thoroughly  infested.  Upon  examination  I  found  this  to  be  literally 
true.  I  had  his  vines  thoroughly  sprayed  with  the  kerosene  emulsion, 
giving  two  applications.  The  result  was  that  the  patches  were  entirely 
cleared  of  the  pest  and  he  had  a  splendid  crop  of  fruit.  The  aphis  ordi- 
narily attacks  at  first,  but  a  few  hills  in  a  field.  It  multiplies  with  mar- 
velous rapidity,  and  spreads  from  these  infested  centers  over  an  entire- 
field.  When  it  first  makes  its  appearance,  which  can  be  readily  seen  from 
the  curling  of  the  infested  leaves,  that  is  the  opportune  time  to  rapidly 
and  successfully  combat  it. 

Yours  truh^, 

JAMES  S.  EOBINSON, 

Horticulturist, 
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DEPARTMENT  OF  ECONOMIC  ENTOMOLOGY. 
To  Robert  H.  Miller,  Director: 

Sir: — In  compliance  with  your  request,  I  submit  herewith  a  brief 
statement  of  the  work  of  this  department  for  the  year  1896. 

I  assumed  charge  of  the  Department  of  Economic  Entomology  July 
1st,  under  rather  peculiar  circumstances.  The  position  I  hold  in  connec- 
tion with  the  Station  is  not  a  full  salaried  one,  but  combined  with  the 
Department  of  Entomology  of  the  Maryland  Agricultural  College  under 
one  management.  In  addition  to  this,  I  have  been  appointed  State  En- 
tomologist, by  Governor  Lowndes,  without  compensation,  in  accordance 
with  the  "Trees  and  Nursery  Stock"  law  (Sec,  51,)  which  went  into  effect 
■immediately  after  its  passage  and  approval  April  2,  1896. 

State  Work. — The  prosecution  of  the  State  work  has  required  a  very 
much  greater  amount  of  time  than  was  originally  anticipated.  It  has 
necessitated  my  presence  in  every  county  in  the  State,  and  some  of  them 
many  times,  since  the  first  of  August.  This  has  afforded  me  an  excellent 
opportunity  of  acquainting  myself  with  the  various  economic  problems, 
entomological  and  botanical,  peculiar  to  every  county. 

In  the  performance  of  my  duties  as  entomologist,  I  have  met  with 
no  opposition,  and  nurserymen,  horticulturists  and  agriculturists  have 
assured  me  their  hearty  support  and  co-operation. 

The  correspondence  which  the  State  work  has  entailed,  has  been 
%6imply  enormous,  occupying  during  the  shipping  season  of  nursery  stock, 
almost  my  entire  time.  Letters  addressed  to  this  office,  asking  inforn]a- 
tion,  cannot  be  answered  hurriedly.  They  are  often  accompanied  by 
%ft])ecimpns  for  identification  and  determination,  and  a  reply  to  be  of  any 
value  to  the  average  farmer  must  be  as  free  as  possible  from  scientific 
terms,  yet  technically  correct. 

Noxious  Insects. — Of  the  insects  that  have  attracted  public  atten- 
tion, the  San  J ose  scale  {Aspidiolus  perniciosus)  stands  first  upon  the  list. 
It  is  the  most  dangerous  orchard  pest  now  established  in  Maryland,  and 
and  seemingly  defies  individual  efforts  for  its  suppression  and  control. 
Cojitrary  to  former  reports,  it  has  been  eradicated  at  but  one  place,  Gar- 
rett County,  so  far  as  recent  examinations  go.  I  have  located  it  in  four 
Counties,  n:aking  eleven  in  all,  representing  eighteen  localities.*  Wher- 
ever the  pest  has  been  called  to  the  attention  of  the  owners,  they  have 
shown  praiseworthy  energy  in  the  application  of  remedies  and  the  de- 
struction of  trees  for  its  check  and  suppression.  If  the  pest  is  ever  exter- 
minated from  our  State,  it  will  be  by  the  concerted  action  of  nurserymen, 
horticulturists,  fruit  growers  and  others  concerned,  in  co-operation  with 
the  State  officers,  backed  by  State  legislation. 

Next  to  the  San  Jose  scale,  the  melon  plant  louse  (Aphis  gossypit) 
has  caused  more  damage  in  our  State  than  any  other  insect  this  season. 


*Since  this  report  went  to  press  two  additional  counties,  Caroline  and  Somerset, 
liave  been  added  to  the  list. 
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Hundreds  of  acres  of  canteloupes  have  been  destroyed  by  it  in  Baltimore, 
Anne  Arundel,  Prince  George,  Charles,  Calvert,  St.  Mary's,  Wicomico, 
Somerset  and  Dorchester  counties  the  latter  part  of  June  and  early  in 
July. 

The  rose  chafer  or  rose  bug  [Maerodactylus  subspinosus)\^^\)^^Ti 
very  injurious  to  grapes  and  peaches  over  a  large  part  of  the  state,  being 
particularly  destructive  in  the  lower  counties  of  the  Peninsula. 

The  asparagus  beetle  {Crioceris  asparagi)  has  been  exceedingly 
abundant  over  a  large  part  of  the  State.  The  12-spotted  species 
{C.i2-punctata)  has  also  been  quite  common  and  is  spreading  to  new 
localities. 

The  cabbage  worm  {Pieris  rapes),  the  cabbage  bug  {Murgantia  his- 
trionicd),  and  the  cabbage  Plusia(/'.  brassicce),  have  occasioned  an  enor- 
mous loss  to  truck  gardeners  over  the  entire  State.  The  latter  has  been 
particularly  destructive  to  late  cabbage. 

To  strawberry,  the  strawberry  weevil  {Anthonomus  signatus),  was 
very  destructive  over  a  large  part  of  the  State.  To  potato,  the  potato- 
stalk  wee^dl  ( Trichobaris  trinotata)  has  done  much  damage  in  Baltimore 
and  Harford  counties.  The  Colorado  potato  beetle.  {Doryphora  lo-lin- 
£atd),  and  the  blister  beetle,  {Epicauta  cinerea),  have  been  serious  pests 
the  past  season.  The  old-time  tobacco  worm  {Sphinx  Carolina),  has  been 
very  injurious  in  the  tobacco  growing  sections  of  the  State. 

The  peach  has  suffered  severely  from  the  attacks  of  the  plum  cur- 
<iM\io  (Conofrachelus  nenypkor).  Much  of  the  fruit  ripened  premature- 
ly and  fell.  The  codling  moth  {Carpocapsa  potnonella),  aside  from  doing 
much  damage  to  apples,  has  been  very  common  in  pears. 

The  fruit  bark  beetle  {Sco/yfus  rugulosus),  has  been  quite  common 
in  some  orchards  in  Prince  George  and  Caroline  counties.  The  peach- 
tree  borer  {Sannina  exitiosa)  and  the  woolly  apple-louse  {Schizoneura 
Janigra)  have  both  been  found  quite  common  in  orchards  and  in  some 
nurseries.  The  pear-tree  Psylla  {Psyl/a  /j;/), occurred  in  a  few  orchards 
in  Kent  County.  The  pear-slug  {Eriocatnpa  cerasi),  the  bag  worm  ( Phyri- 
dopteryx  ephenieraeforinis)  and  the  pear-leaf  mite  {Phytoptus  pyri),  have 
been  common  in  several  nurseries. 

The  army  worm  {Leucania  unipuncta)  was  exceedingly  destructive 
to  millet,  grass  and  late  corn  in  September  in  Allegany,  Caroline  and 
Worcester  counties.  Wireworms  were  reported  to  me  at  the  Rockville 
meeting  of  the  Montgomery  County  Farmers'  Institute  as  having  de- 
stroyed a  large  portion  of  the  corn  in  sections  of  that  couuty  this  season. 
The  Angomois  grain  moth  {Ge/ec/iia  cerealelia)  ,qyyo^^o\x^\\  called  "white 
fly"  or  ''weevil,"  has  been,  and  is  very  seriously  damaging  stored  grains, 
especially  wheat  and  corn,  throughout  the  State. 

Prominent  among  scale  insects  that  have  been  mistaken  for  the  San 
Jose  scale,  and  sent  to  the  office  for  determination  are  the  following: 
The  oyster  shell  bark  louse  {Mytilaspis  pomorum),  scurfy  bark  louse 
{Chionaspis  furfur  us),  grape  scale  {Aspidioius  uvce),  rose  scale  {Diaspis 
rosce),  Euonymous  scale  {C/iionaspis  euonyini)  and  the  peach  Lecanium 
■(^Lecanium  persicce).  All  these  scales  are  common  over  the  State  and 
have  done  more  or  less  damage  in  orchards  and  gardens. 
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In  regard  to  all  the  insects  cited  above,  whether  sent  to  the  office 
for  determination,  or  discovered  by  the  writer,  the  remedy  for  their  con- 
trol has  been  given  in  each  instance. 

Plant  Diseases. — That  disease,  peculiar  to  peach  and  allied  fruits,, 
commonly  called  yellows,  occurs  in  all  parts  of  Maryland,  except  the  ex- 
treme southern  counties  of  the  Peninsula.  It  has  been  very  disastrous 
in  orchards  this  season,  and  is  a  threatening  danger  to  our  peach  industry. 
It  has  not  been  uncommon  in  the  great  peach  growing  belt  of  the  Blue 
Eidge  Mountains.  The  real  cause  of  this  disease  is  still  a  mystery,  and 
no  effective  remedy  has  been  found  other  than  the  immediate  destruc- 
tion of  trees  showing  the  first  signs  of  affection. 

The  pear  blight,  or  fire  blight,  caused  by  a  contagious  bacterial  dis- 
ease known  to  science  as  Bacillus  amylovorus,  has  been  common  and 
destructive  to  both  pear  and  apple-trees  throughout  the  State  this  season^ 
It  does  not  confine  its  attacks  to  the  pear  and  apple,  but  is  a  serious  pest 
to  other  pomaceous  fruits  as  well.  It  can  be  kept  in  check  by  careful 
pruning,  and  prevented,  to  a  certain  extent,  by  spraying  with.  Bordeaux 
mixture. 

Both  tomato-leaf  and  potato-leaf  blights  have  been  exceedingly  de- 
structive this  season.  These  troubles  could  be  averted,  to  a  large  extent, 
by  the  judicious  application  of  Bordeaux  mixture. 

The  new  disease  of  the  peach,  discovered  by  me  in  several  counties 
this  season,  is  being  studied,  to  which  reference  is  made  below. 

Experimental  Work. — I  have  now  under  way  a  series  of  experiments 
with  a  new  disease  of  the  peach,  cited  in  my  recent  bulletin,  (Bulletin 
No.  42).  It  is  my  purpose  to  determine,  if  possible,  whether  this  disease  is 
communicable  by  budding  or  not.  I  am  also  testing  the  vitality  and 
longevity  of  the  diseased  trees.  Besides,  I  am  having  a  mechanical  and 
chemical  analysis  of  the  soils  made,  and  will  endeavor  to  restore  the  trees 
by  treating  the  soils  in  various  ways  with  manures  and  commercial  fer- 
tilizers. 

To  obtain,  if  possible,  a  wash  which  would  be  cheaper  than  the 
whale-oil-soap  wash  now  used  against  the  San  Jose  scale,  I  have  an  ex- 
periment under  way  in  a  large  orchard  in  Kent  County.  I  have 
endeavored  to  cheapen  the  cost  of  the  materials  used  by  combining  the 
whale  oil  soap  with  pure  kerosene  and  with  kerosene  emulsion  in  various 
strengths. 

Preparations  are  now  being  made  for  a  series  of  experiments  the 
coming  spring  against  the  strawberry  weevil  {Anthonoj/ius  stgnafus)  and 
the  melon  plant  louse  (Aphis  gossypii),  and  the  rose  chafer  or  rose  bug 
{Afierodactylus   subspinosus),  three  very  important  economic  insects. 

Publications. — In  Bulletin,  Xo.  42,  of  the  Station,  I  have  given  a 
copy  of  the  Maryland  "Trees  and  Xursery  Stock"  law,  and  special  infor- 
mation regarding  it;  a  brief  summary  of  the  present  condition  of  the 
nurseries  and  orchards  of  the  State,  referring  especially  to  the  San  Jose 
scale,  yellows,  and  a  new  disease  of  the  peach.  The  attention  of  nur- 
serymen and  fruit  growers  is  called  to  a  disease  of  the  peach,  commonly 
called  "Rosette/"'  not  yet  established  in  our  State. 

I  have  been  an  occasional  contributor  to  our  State  press  and  agri- 
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cultural  papers  on  topics  of  local  economic  importance  and  interest,  and 
have  presented  five  papers  on  economic  subjects  before  scientific  socie- 
ties. . 

Addresses.— I  have  been  called  upon  from  time  to  time  to  address 
iarmers'  meetings,  institutes,  clubs,  granges,  horticultural  societies,  etc. 
The  topics  discussed  have  been  of  a  practical  nature,  usually  upon  insect 
pests  or  plant  diseases.  I  beUeve  that  great  good  is  gained,  and  the  de- 
partment strengthened,  by  the  actual  contact  with  the  people  brought 
.about  by  these  meetings.  Questions  are  asked  relative  to  insect  and  plant 
■  injuries",  that  would  never  reach  the  department  in  any  other  way;  and 
•oftentimes  some  of  the  most  important  insects  are  brought  to  my  at- 
tention in  this  manner. 

Equipment. — The  department  is  fairly  well  equipped  for  experimen- 
tal and  investigation  work.  The  office  has  been  furnished  with  the  ne- 
cessary furniture. 

The  cabinet  of  insects  is  very  incomplete.  It  was  the  purpose  of  my 
predecessor,  the  late  Dr.  C.  Y.  Eiley,  to  have  made  a  representative  col- 
lection of  our  State  fauna,  from  collections  made  at  the  Station,  and 
from  duplicate  material  in  the  national  collections  under  his  charge. 
I  would  strongly  recommend  that  the  cabinet  be  completed  by  purchase 
and  collection  as  soon  as  possible.  Such  a  collection  would  be  of  invalua- 
ble service  to  the  officers  of  the  Station,  to  students,  and  to  the  State  at 
large.  During  the  past  summer  I  have  collected  and  bred  several  hun- 
dred specimens  which  have  been  added  to  the  collection.  Some  of  these 
^re  very  rare  hymenopterous  parasites. 

I  would  strongly  recommend  that  the  files  of  Government  publica- 
tions in  the  Station  library  be  completed  and  the  necessary  entomologi- 
<al  works  be  added,  as  the  absence  of  these  works  very  materially  interfere 
with,  the  work  of  the  Station  staff  in  looking  up  references  and  effect  orig- 
inal research  and  investigations. 

The  interest  that  has  been  shown  by  the  people  of  the  State  in 
the  subject  of  applied  entomology,  and  from  the  importance  of  the  sub- 
ject, I  cannot  refrain  from  saying  that  I  believe  the  Station  would  be 
justified  in  increasing  the  allotment  to  the  Department.  An  additional 
■appropriation  would  render  it  very  much  more  effective,  particularly  in 
the  line  of  original  investigation. 

Very  truly  yours, 

WILLIS  G.  JOHNSO^ss 


Dec.  31st,  1896. 
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REPORT  OF  THE  PHYSICIST. 
To  Robert  H.  Miller,  Director: 

Sir: — The  investigation  of  the  soils  of  Maryland  have  been  con- 
tinued along  the  same  lines  as  formerly.  The  preliminary  survey  has  be(3n 
practically  completed  so  far  as  the  geological  structure  has  been  deter- 
mined; that  is,  all  the  important  soil  areas  have  been  visited,  the  condi- 
tions of  the  soil  in  the  field  carefully  examined,  the  relation  to  crops  con- 
sidered, and  samples  of  the  soil  and  subsoil  taken  for  examination  in  the 
laboratory.  This  material  has  been  examined  and  the  cause  of  the  dif- 
ference in  agricultural  value  of  the  areas  and  their  adaptation  to  crops 
clearly  determined.  With  the  completion  of  this  preliminary  work 
Mr.  S.  Key  severed  his  connection  with  the  Station,  and  Mr.  C.  W. 
Dorsey  was  appointed. 

Mr.  Dorsey  has  commenced  a  detailed  study  of  each  of  the  areas  to 
see  what  local  differences  there  are  in  the  soils.  He  has  already  made 
such  an  investigation  of  the  soils  of  the  Hagerstown  Valley,  and  in  Bul- 
letin, Xo.  44,  has  pointed  out  some  very  interesting  facts  connected  with 
the  distribution  of  crops  in  the  Valley. 

It  is  proposed  to  continue  this  work  along  these  lines  and  make  a 
detailed  investigation  of  the  soils  of  the  State  with  the  ultimate  object 
of  being  able  to  map  the  areas  adapted  to  different  classes  of  crops. 

Very  truly  yours, 

MILTOX  WHITNEY, 

i  Physicist 


EXPERIMENT  STATION. 


REPORT  OF  THE  YETERIXARIAN. 
To  the  Director: 

Sir: — In  compliance  with  your  request,  I  submit  the  following  rec- 
ommendations for  the  Veterinary  Departments  of  the  Station. 

Inasmuch  as  experiments  upon  animals  wo  aid  incur  considerable  ex- 
pense for  the  necessary  buildings,  apparatus  and  attendants;  and  the  re- 
sults be  more  or  less  distant,  I  would  suggest: 

First. — That  a  series  of  bulletins  be  issued,  embracing  practical  in- 
formation upon  the  care  and  management  of  farm  animals.  For  exam- 
ple, the  following  topics  ought  to  be  discussed:  Horse  shoeing.  How  to 
locate  a  lameness  in  horses.  How  to  properly  disinfect  a  contaminated 
premises.   The  principles  of  hygiene  in  the  construction  of  stables,  &c. 

Second. — To  investigate  the  feasibility  of  co-operative  butcher  shops 
in  various  parts  of  the  State,  whereby  the  producer  can  realize  the  great- 
est returns  from  his  animals. 

Third. — To  investigate  the  malady  known  as  Cerebro-Spinal  Menin- 
gitis found  very  extensively  upon  the  Eastern  Shore  of  Maryland. 

Fourth. — To  co-operate  with  the  State  in  investigating  the  sanitary 
conditions  about  us,  and  aid  in  perfecting  them. 

Hoping  that  these  suggestions  will  appeal  to  you  as  some  of  the  most 
important  needs  for  the  agricultural  interests  about  us,  I  am 

Very  respectfully  yours, 

SAM'L.  S.  BUCKLEY,  D.  V.  S. 


December  31st,  1896. 


.^30  MARYLAND  AGRICULTURAL   EXPERIMENT  STATION. 

FIXAXCIAL  REPORT,  1895-1896. 
Joseph  R.   Owens ^  Treasurer,  in  account  with  the  Md.  Ag '/  Expt.  Station. 

1895.  Sources  of  Revenue.  Dr. 
July,     1,  To  unexpended  balance   $  616.34 

1896. 

June  30,  To  receipts  from  the  Treasurer  of 
the  United  States  in  four  payments, 
jjer  appropriation  for  the  year  ending 
June  30,  1896,  under  act  of  Congress, 

approved  March  2,  1887   15,000.00 

1895. 

Dec.   23,  Check  from  Md.  Ag'l  College   79. «1 

1896. 

June  30,  To  sale  of  dairy  products   315.39 

"     30,  To  sale  of  farm  j^roducts   338.66 

$16,350.20 

1896.  Xature  of  Expenditures.  Cr. 
June  30,  By  salriies   §7,619.10 

"     30,   "  labor  ,   2,276.46 

"     30,   "  publications   962.26 

"     30,    "  postage  and  stationery   76.43 

30,   "  freight  and  express   139.15 

"     30,   "  heat,  light  and  water   309.71 

"     30,       chemical  supplies   85.10 

"     30,   "  seeds,  plants  and  sundry  supplies  302.30 

30,       fertilizers  \   57.90 

"    30,       feeding  stuffs   397.54 

30,   "  library   105.42 

"     30,   "  tools,  implements  and  Machinery  836.44 

"    30,  "  furniture  and  fixtures   3.15 

"    30,  "  scientific  apparatus   38.06 

30,  "  live  stock   487.75 

"    30,   "  traveliDg  expenses   306.38 

"    30,  "  contingent  expenses   241.76 

30,  "  buildings  and  repairs   2,017.57 

30,  "  unexpended  balance   87.72 

$16,350.20 

We,  the  undersigned,  duly  appointed  auditors  for  the  corporation,  have  examined 
the  books  and  accounts  of  the  Maryland  Agricultural  Experiment  Station  for  the  fiscal 
year  ended  June  30th.  1896,  that  we  have  found  the  same  well  kept  and  classified  as 
above,  and  that  the  receipts  for  the  year  are  shown  to  have  been  $16,.350.20,  and  that  we 
Jiave  found  the  corresponding  disbursements  to  have  been  $16,262.48.  \'ouchers  for  the 
disbursement  of  this  sum  are  on  file,  and  have  been  examined  by  us.  and  are  found  cor- 
rect, thus  leaving  an  unexpended  balance  of  $87.72  to  be  accounted  for  by  the  Treasurer 
in  the  year  beginning  Juiy  1, 1896. 

True  copy  (Signed.) 
Test:— Jos.  R.  Owens,  "  ^'ivrock,  I  Auditing  Committee  of 

Registrar  and  Treasurer.  't,  f    the  Board  of  Trustees. 
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